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First in Constant Speed Drives... 


SUNDSTRAND 





New electrical concept in 7O7 makes use of 
Sundstrand Constant Speed Drives 


Boeing engineers applied a new concept in electrical systems to the )7 New Electrical Horizons... 


several sound reasons. Sundstrand Constant Speed Drives had proved them 


selves in military service. They made possible an ; 


stant frequency a-c system supplying plenty of stable power, w 


load capacity under all flight conditions. The new system « 
low-cost operation, plus necessary capacity with less weight 
ization. Performance of this new jet airliner proves how the 
electrical systems ... using Sundstrand’s Constant Speed Driv 


} 


challenge of today’s... and tomorrow's... 


help on your problem? 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Hawthorne, California 
CONSTANT SPEED DRIVES «- AIRCRAFT ACCESSORIES 
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Which alpine ee thet isc 


Here they are: a jet, a helicopter, a huge modern _ 
transport and a famed early tri-motor. Which flies — 
the disc-type brake, the famed braking principle 


developed by Goodyear for the aeronautics industry? _ 


Ready with your answers? Here they are: 


1. REPUBLIC F-84F — this famous jet is ei 


equipped with Goodyear Disc Brakes of the /nternal 
Type, great brakes engineered for hot, high-speed 
landings. 

2. SIKORSKY S-58-this jelicc nace uses 
Goodyear Brakes of the Single Disc Type in two appli- 
cations: on the landing gear and on the rotor as well. 
You'll find Goodyear Dise Brakes on virtually every 
helicopter made today. 

3. DOUGLAS DC-7C-—this fast-flying airliner 
is a pioneer of something brand-new in super-efficient 
braking. Yes! They’re Goodyear Disc Brakes of the 
new Tri-Metallic Type—engineered with the highest 
- energy absorption capacity per pound of metal yet 
produced. Especially designed for high-capacity, 
weight-savings a 


eeeeeeeeeeeee 


~ three decades. Many Nea modified to utilize the 


- Airwheel and a new braking principle developed by 
Cs a at that time. The principle? Multiple Dise 
! 


In short, all of the sircraft shown here rely on 


~ Dise- ‘Type Brakes built by Goodyear—as do a majority 
~- of the aircraft throughout the world. 


The adaptability of the famed Goodyear principle, 
the almost limitless variations of the Disc Brake— 
and its complete dependability—have made it fore- 


~ most in flying. It is convincing proof of the fact that 


Goodyear can engineer—for any aircraft—the most 
efficient brake with the desired characteristics and 
capacities. 
Goodyear, Aviation Products Division, 
Akron 16, Ohio, and Los Angeles 54, California 
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supersonic safety 


for Amer, 


WEBER EJECTION SEATS PROVIDE SPLIT-SECOND ESCAPE 


Two seconds from decision . . . to parachute safety! That's all it takes 
a pilot of Convair’s F-102A all weather, jet interceptor to abandon 
ship .. . if he gets into trouble . . . even at supersonic speeds. Ejection 
sequence starts when pilot raises hand grip to dump cabin pressure . . . 
unlock and jettison the canopy. Another 15° of movement of the hand 
grip raises forearm guards and locks shoulder harness inertia reel. 
Pressure on the trigger then safely ejects the pilot, and 2 seconds later 
his lap belt automatically opens freeing him from the seat. The ejection 
cycle is completed with only 30 Ibs. of pressure on the hand grip, so pilot in positive G 
condition needs only to move his wrist to eject. Weber’s design, development and production 
skills are daily being called upon to solve complex problems like this. 
Why not find out how a Weber engineering team can work for you? 


MANUFACTURERS OF: ejection seats . pilot and crew seats - 
passenger seats / buffets . wash basins and other interior equipment / Aerostands : 
Aeroramps / subcontractors of major airframe components 


WEBER AIRCRAFT CORPORATION 


2820 Ontario Street, Burbank, California 
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Sept. 3-7—Canadian National Air Show, 
Toronto, Canada 
Sept. 3-9—Socict British Aircraft Con 
tructor 17th Annual Air Show, Royal 
Aircraft Establishment, Farnborough, 
Hampshire, England 
Sept. 5-7—Symposium on Atm spheric Op 
tics, sponsored by Physical Research 
Labs., Boston Univ., Sargent Camp, 
Peterborough N. H 
& Sept. 6—Scventh annual Engine Operation 
a & Maintenance Forum, sponsored by Au 
— work Corp., Pratt & Whitney Aircraft, 
at Airwork Corp. and Millville Airport, 
Millville, N. J 
Sept. 8—First annual National Conven- 
tion of the OX-5 Club, Williams sport, Pa 
Contact: Clifford Ball, Secy., OX-5 Club, 
214 Plaza Bidg., Pittsburgh, Pa 
Le Sept. 9-1l1—International Northwest Avia- 
, tion Council, th annual convention, 
Boise, Idah¢ 
Sept. 10—Pratt & Whitney, Southwest Air 
%, motive Co., Engine Forum, Melrose Ho- 


tel, Dallas, Tex 
Sept. 10-14—American Society of Mechani- 
i] Engineers, Instrument & Regulator 
Div. Meeting, Detroit, Mich 
Sept 1458-2 ae ¢ on 
tion Roosevelt Hot 
lowa 
Sept. 17-21—American 
Materials, Second Pacif 
md Apparatus Exhibit, 
Los Angeles, Calif 
Sept. 17—International 
iafiol 12th 
Edinburgh, Scotland 
' Sept. 17-21—Eleventh Annual 
\utomation Conference & Exhibit, spon 
red by the Instrument Societv of Amer 
ica, Coliseum, New York, N. ¥ 
Sept. 17-22—Inten Congress of A 
tronauti ponsored by the International 
\stronautic Federation, Rome, Italy 
Sept. 18-20—Twenty-fourth USAF-Aircraft 
Industry F] ing Satety Conference spon 
USAF Flight Safety Research, 
Santa Barbara, Calif 
Sept. 24-26—American 
meeting, Hotel Statler 
Sept. 24-28—195¢ 
Industry, Navy 
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#%-CEUL-O for PRECINION 
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Ex-Cell-O Precision 


at Production Prices 


HYDRAULIC & PNEUMATIC 
ACTUATOR ASSEMBLIES 















FUEL CONTROL AND 
METERING ASSEMBLIES 










































JET ENGINE BLADES 


FUEL NOZZLES FOR 
JET ENGINES 


MISCELLANEOUS AIRCRAFT AND 


COMMERCIAL PRECISION PARTS JET COMPRESSOR ROTORS 


Ex-Cell-O's facilities include laboratory control of materials, design and 
process engineering, machining of all materials, complete quality control 
to meet the most rigid specifications, and delivery to meet customers’ 
requirements. 


For information or a quotation, write or phone the Precision Products 
Division of Ex-Cell-O. 


3.4 7 CELL- ) CORPORATION + DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS @ GRINDING SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AND 
BUSHINGS © DRILLJIG BUSHINGS @ AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 















INTRODUCING... 


the first combined 


GENERAL PURPOSE 


ultimate versatility The general purpose digital computer solves most scientific 
in solving complex and engineering problems with speed and accuracy... yet 
technical easier programming makes the digital differential analyzer 
problems... a superior choice for solving differential equations. Bendix 
now combines the advantages of both in the new G-15D 
Computer and its optional DDA accessory. Working 
together, and supported by a full complement of input- 
output equipment, these units provide the best means of 
solution. And the rental or purchase cost is far below that 


of most general purpose computers alone. 


A new brochure tells the details of the G-15D’s talent 
for conserving your scarce engineering manhours, Let us 


send youdt¢ opy. 


DIVISION OF BENDIX AVIATION CORPORATION 


TAE STREET. LOS ANGELES 45, CALIFORNIA 
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AMPEX 800 


CAN SPECIFY WITH CONFIDENCE 


THE MAGNETIC RECORDER YOU 


i 


™ 
A PARTIAL LIST OF AMPEX 800 USERS 


Aircraft Companies: Navy installations: 
Boeing, Seattle Navy Radiological Defense Lab 
Boeing, Wichita Naval Air Development Center, 
Glenn L. Martin Johnsville 
Lockheed Naval Ordnance Lab 
North American Other: 
Douglas Sandia Corporation 
Air Force Bases: RCA 
Patrick Cambridge Research Center 
Edwards Radioplane 
Texas University 
Bell Telephone Labs 
Federal Telecommunications Labs 
General Electric Co. 
Airborne Instruments 


Eglin 
Wright-Patterson 


This installation of an Ampex 800 Airborne Mag- 
netic Recorder in an F-80 at Edwards Airforce Base is 
at the heart of a major project for developing faster 
data recording and reduction techniques. Over twenty 
aircraft companies, government test facilities and oth- 
ers have also purchased Ampex 800s and received deliv- 
ery in quantity during its first year of production. 


The Ampex 800 has had quick acceptance because 
it has lived up to promise. When the model was publicly 
announced, it was already a completed and tested de- 
sign. The Ampex 800 was backed by more experience in 
magnetic tape instrumentation than exists anywhere 
else in the world. It was ready to perform with utmost 
reliability. It was capable of recording the entire flight 
test data on a single tape. And on a production basis it 
met specifications in all details. 


For full information and specifications, write Dept. UU-2757 





District Offices: New York; Chicago; 


Atlanta; Redwood City; Dayton; Silver Springs, INS TR UMENTA TION 


Maryland (Washington D.C. Area 
Distributors: Technical Apporatus Co., Boston; 

Bing Crosby Enterprises, Los Angeles; Di VISION 

Southwestern Engineering & Equipment, Dallas 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 








and Houston; Ampex-American in Concda 


934 Charter Street » Redwood City, California 














16 YEARS’ SYSTEMS ENGINEERING EXPERIENCE BACKS 


B-47 AND B-52 ARMAMENT PRODUCED BY GENERAL 
ELECTRIC’S AIRCRAFT PRODUCTS DEPARTMENT 


TODAY all Boeing B-47 and most operational B-52 Air 
Force Bombers are equipped with electronic defense systems 
designed and developed by General Electric. The evolution 
of systems engineered bomber defense since 1940 has brought 
about today’s completely integrated armament equipment, 
remotely operated by a single Air Force gunner. 








J Electronic Armament From General Electric 





1940 General Electric entered the bomber armament 1942 Boeing B-29 Superfortress was defended by 
field with amplidyne turret drives for the Consoli- first remote-control armament system including 
dated Aircraft B-24 Liberator. General Electric controls and turrets 








1944 G-E control and turrets linked with a periscopic 1945 Standard equipment on the Boeing B-50 in- 
sight allowed Douglas B-26 gunner to aim and cluded an advanced General Electric, remote- 
fire both upper and lower turrets by remote control. controlled armament sighting system. 





1949 Convair B-36 is armed with a complete G-E 1956 The Douglas B-66 was the first tactical bomber 
defense system including turrets, sighting stations, to be equipped with radar-directed, automatic tail 
radar control and a G-E electronic computer. armament system 


ENGINEERS: Expanding electronic bomber defense projects at G.E. are creating oppor 
tunities for you. Contact C. E. Irwin, Aircraft Products Department, Johnson City, N. Y 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





G-E TURBOPUMPS ON THE B-52 are driven-by air ducted from the jet engines. 
These units supply the hydraulic power necessary to operate the bomber’s steer- 
ing, empennage surfaces, landing gear, bomb-bay doors, and wing spoilers. 


\ 


> 


G-E TURBODRIVES ON THE B-52 also operate on air ducted from the engines. 
These constant-speed drives each turn a 60-kva, 400-cps alternator which produces 
electricity for the B-52’s radar, lighting, armament, and control panels. 


New General Electric Air-turbine Drives Save 


The Boeing B-52 Stratofortress, newest Air Force 
jet bomber, uses General Electric turbopumps and 
turbodrives to help supply its hydraulic and electric 
power. Chalking up more than 100,000 hours operat- 
ing time, these weight-saving power packs have 
helped to make the giant bomber one of the most 
advanced aircraft in the world today. 

OPERATING ON THE SIMPLEST OF PRINCIPLES, G-E 
turbopumps and alternator drives consist only of 


a turbine, gearing, and integral lubrication and con- 
trol systems. Because their basic design requires very 
few moving parts, G-E turbopumps and drives are 
engineered to give long, dependable service under 
the most stringent operating conditions. 

COMPACT AND SELF-CONTAINED, these units are 
located near the point where power is needed. Such 
versatile, remote location reduces ‘“‘drag’’ by cutting 
engine nacelle size, and eliminates the weight of long 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 





THE 8-52—first aircraft in history to use 
pneumatic-driven power equipment for oper- 
ating its entire accessory system, 


transmission lines. The lighter system weight ob 
tained with G-E turbopumps and drives permits 
increased aircraft range, speed, or payload. 


TOP RELIABILITY OF AIR-TURBINE DRIVES is achieved 
by cross-manifolding the plane’s air supply ducts. 
Through this method, all drives aboard the aircraft 
can be operated on air from one or any combination 
of engines. 


FOR DETAILED INFORMATION on how G-E turbo 
pumps and turbodrives, manufactured by General 
Electric's Aircraft Accessory Turbine Department in 
Lynn, Mass., can answer the accessory power needs 
of your aircraft, contact your General Electric Avia- 
tion and Defense Industries Sales Office, or clip 
coupon for free descriptive bulletins. 21-7 


General Electric Co., Section 231-7 


Schenectady 5, N. Y. 


Please send me bulletins GEA-5870A, GEA-6333 and GER-973 
on turbopumps and drives. 

| am requesting this information 

[ for Immediate project 


for Reference only 
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Today’s challenging requirements for super- 
sonic rocket power sources capable of superior 
performance depend heavily for their fulfill- 
ment upon continuous research in previously 
unexplored chemical fields. 


In RMI’s new, completely equipped chemistry 
laboratories, important research projects are 
continuously contributing to the advancement 
of rocket technology through the development 
of new high-energy liquid and solid propel- 
lants and through the investigation of other 
areas of rocket technology dependent upon 
chemistry for their improvement. Thus, in 
designing and producing new rocket engines 
for many important applications, RMI is pro- 
viding vital assistance to its own engineers 
and the rocket industry through chemical 
research. 


REACTION MOTORS, INC. 











Denville, New Jersey eee ics ~ ae 








From deadly sea “bird” to underwater “nest” 


AMF has experience you can use 


@ Designing and producing ultra-modern ship-bor 
gning f g 


but highly important underwater n nes, AM 
gnly 


every day é’ The highly specialized yet W 


and production 


facilities 


provide AWN 


field of industry And it is immed ately av 


See for yourself why this 


industry alike has made AMF the “can do 


Research, Development, 
Production in these fields 


@ Ba 


DEFENSE 


PRODUCTS 


all-around exper 


“4 


Defense Products Group 


AMERICAN MACHINE & FOUNDRY COMPANY 
1101 North Royal Street, Alexandria, Va. 
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y Way up where 


' Bubbles 


mean : 
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Troubles 


Chandler-Evans FUEL PUMPS 
Eliminate the problem 


Flying at high altitudes causes bubbles in fuel lines. 
If tank-mounted booster pumps fail, high capacity fuel 
pumps of conventional design “commit suicide” in min- 
utes, pumping bubbles instead of solid fuel. Providing 
an extra margin of safety to protect plane and pilot, 
CECO Fuel Pumps incorporate a high capacity booster 
as an integral part of the unit. This pump “squeezes” 
the bubbles out of the fuel and insures continued 
dependable functioning even though tank-mounted 
boosters should fail to operate. 


If your projects demand something extra in perform- 
ance and reliability, CECO has the advanced design 
Pumps and other Fuel Controls you need. 


CECO OFFERS CAREER OPPORTUNITIES FOR YOUNG ENGINEERS 





. who want to play an important position on a devel- 

opmental team ...who want the responsibility of origi- 
nating and carrying through their own ideas on vital 
research projects. Write direct to our Chief Engineer, 


Mr. A. M. Wright, 


CHARTER OAK BOULEVARD, WEST HARTFORD 1, CONN, 
Makers of Jet Aircraft Accessories Produced TODAY 
to meet TOMORROW'S Progress 
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ICKERS. 


AIRBORNE HYDRAULIC 
te 
RELIEF VALVES | setting 


a new 
standard 

of 

airborne 
relief 

vaive 
performance 


Exceptionally 
“flat” performance, 


negligible hysteresis, 
3000 psi series. 


Available in 4", 
%", Yr" and %" 
are the important characteristics of tube size 

’ (%" not shown) 
Vickers Airborne In-Line Relief Valves. © 
They hove o direct-operated poppet with 
a high spring force (at low spring stress) available 
for reseating. Sliding parts are hardened steel and 


minimum pressure sag at 
high temperature, outstanding 
accuracy and durability .. . these 


there are no sliding o-rings. A flow-compensating device 
permits very low differential between full flow pressure and 
reseat pressure ... less than 300 psi for 150% rated flow on all 
sizes! @ Conform in envelope to MS-28887 and internal parts have been 
developed to qualify in accordance with MIL-V-5523B Type II Specifications 
(reverse flow excepted). Adjustable to deliver rated flow over the range of 2300 to 
3850 psi. © Tests at 550°F and severe vibration (25G's up to 2000 cps) indicate pressure 


baled | 
low 


excellent performance under these conditions, ch 
- : CAL IN-LINE RELIEF VALVE TEST PERFORMANC an 
Write for Bulletin A 5212. writ 


between 
full flow 


RE = PSI 





VICKERS INCORPORATED and 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 * Detroit 32, Michigan 


reseat 


INLET PRESS 


FLOW GPM 


Application Engineering and Service Offices: El Segundo, California, 2160 E. imperial Highway * Detroit 32, Michigan, 1400 Oakman Bivd. (Service Only) 
Arlington, Texas, P. O. Box 213 + Washington 5, D.C., 624-7 Wyatt Bidg. + Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 + CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Lid. —Great Wes! Rood, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
15 





now available from Trent- 


Titanium Tubing 


For processing lines carrying fluids of an extremely 
corrosive nature — look to Contour Trentweld 
titanium tubing for reliable service. 

This titanium tubing is completely uniform 
throughout any cross-section. The weld zone is 
free from bulging weld bead because Trent’s ex- 
clusive process — performed with the weld area 
at the bottom — forms the molten weld metal into 
the shape of the tubing. 


And, with titanium, you get the unique advan- 
tages of a tubing that’s strong as steel but 44% 
lighter . . . virtually immune to a broad spectrum 
of corrosive materials . . . entirely free from stress- 
corrosion cracking. 

So, next time you need a strong, light, extremely 
corrosion-resisting tubing — try Contour Trentweld 
titanium tubing. And remember, it’s made by Trent 

- tube mill specialists. 





CONTOUR 


Stainless and High Alloy 
| | 
‘TRENTWELD Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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Wings of old take on a new turn to bring true VTOL flight closer. Vertol 
research now takes on one of the most advanced assignments of the decade —high 
speed aircraft with vertical takeoff and landing capability. 

Project: Vertol is now developing aircraft types which will fly as fast, as high, as 
far, as today’s transports yet are able to take off and land at 0 mph forward speed. 


Qualifications: Vertol’s long-established leadership in the helicopter industry, 
Vertol’s impressive research and development record in all aspects of vertical flight. 


Progress: Vertol is currently developing a flying test bed for the Army under 
contract with the Office of Naval Research. In this aircraft—a small-scale variant 
of the larger, more powerful production types to come —a gas turbine drives rotor 
propellers housed in the wings of the aircraft. To takeoff and land vertically, both 
wings and rotor propellers pivot straight up; the rotor propellers furnish the neces- 
sary lift. At altitude, the wings tilt over into “normal” horizontal position, as the 


aircraft gathers flying speed; cruise is conventional and fast. 


To give tomorrow’s planes the universal landing and takeoff characteristics of 
today’s helicopters is the essence of the Vertol “Skyways without Runways” concept. 


Engineers, join Vertol’s 
advanced engineering team! 








Aircraft Corporation 


MORTON. PENNSYLVANIA 











The sighting panels of the 
TF-102A, the combat proficiency 
trainer version of Convair’s 
F-102A interceptor, are 
now being produced 
4 in Swedlow’s recently 
developed stretched acrylics. 


The culmination of a Swedlow-sponsored development program 


extending over several years, this process involves the 
molecular rearrangement of acrylic sheeting by mechanical 
stretching, improving toughness, resistance to solvent 

and stress crazing, reducing notch sensitivity and 

resulting in a substantial saving in weight. 

’ and other plastic 


glazing materials, contact the Swedlow plant nearest you. 


For information on ‘‘Stretched Acrylics’ 


a) 


) Wi Angeles CBlifornin « Goungstoatre, Chir 
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ATLANTA R. H. Powell official speed run of more than 1,000 mph. The run, made at the Naval 


BOSTON A. C. Boughton Ee Ordnance Test Station, China Lake, Calif., won the 1956 Thompson Trophy. 
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Newest Jet Age Wonde 


The DC-8, Douglas jet transport, will offer airline passengers 
something entirely new in the way of schedules. The aircraft 
will have a cruising speed of 550 miles per hour and a top 
speed of 580 miles per hour. Dimensions are span 139 feet 
9 inches, length 148 feet 10 inches and height of 42 feet 
4 inches. Depending on the individual requirements of 
operators, passenger capacities will range from 118 seats for 
first-class operation up to 144 for tourist class. 


The F4D is designed to climb quickly to high alti- 


tude and destroy enemy aircraft before they can 

attack a vital target. The delta-wing Navy speed- 

= ster has a span of 33 feet 6 inches, length of 45 feet 

PY/ OUl] OS 8 inches and a height of 13 feet. It is powered by a 


Pratt & Whitney J57 engine. It set the world’s 

official air speed record (3 km. course) on Octo- 

J ET TRA N 4 PO RT ber 3, 1953 with a mark of 752.9 mph. Two weeks 

later it broke the 100 km. closed course record 

a — . with a speed of 728.11 mph. 
brings super speeds to civilian flight 
The newest Douglas contribution to the jet age, the new 
DC-8 is destined to make radical changes in intercontinen- 
tal scheduling of civilian flights. Macwhyte “‘Hi-Fatigue”’ 
control cable is utilized for the control installations in 
the new DC-8. Indeed, all three Douglas plants in Southern 
California—Santa Monica, El] Segundo, and Long Beach 
—use Macwhyte cable for installation on planes like those 
shown on this page. 





The RB-66, reconnaissance version of the 
B-66 bomber, is an aircraft of the 600-700 
Because it is properly PREformed, ‘‘Hi-Fatigue’’ cable lies dead mile per hour class. This latest addition to 
with no tendency to twist or curl. Assemblies can be made to closer the Air Force tactical reconnaissance capa- 
tolerances, and there is minimum uniform stretch in any length. bility has a span of 72 feet 6 inches, length of 
Macwhyte makes a complete line of sizes and types of *‘Hi-Fatigue”’ “ep seme cee a ag IE : ae, 
aircraft control cable in Galvanized, Tinned, and Stainless Steel. t 1s powe »y two ison J/1 engines. 
Macwhyte aircraft products meet the requirements of aircraft 


manufacturers, air lines, and military specifications. 








Aircraft Catalog A-3 free on request. 


LA La Cw > ae | MILL DEPOTS: 


’ New York 4, 35 Water St 
Pittsburgh 19, 
CABLE- TERMINALS - ASSEMBLIES - TIE-ROOS ttsburg 


704 Second Ave 


Ft. Worth 1, P.O. Box 605 


Portland 9, 
1603 N.W, 14th Ave. 

2905 Fourteenth Avenue, Kenosha, Wisconsin 

Manufacturers of 


Cable Assemblies 


Chicago 6 
S a7 " S 

228 So. Desplaines St seattle 4, 8/7 Holgate St. 

Hi-Fatigue” Aircraft Cable—*'Safe-Lock"’ Cable Terminals Detroit 3, 75 Oakman Blvd. San Francisco 7, 188 King St. 

Tie Rods—Braided Wire Rope Slings—Bright, Galvanized, St. Poul 14 Los Angeles 21 

Stainless Steel, and Monel Metal and Plastic Coated Wire Rope. 2356 Hampden Ave. 2035 Sacramento St. 
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EDITORIAL 





Scramble for Florida's Coconuts 


The question of providing more service linking the 


lush airlines trafic pools of the Northeast and Midwest 
with Florida has stirred some interesting controversy. 
It also has raised a number of problems that are funda 
mental to the new era of airline operations as a highly- 
competitive mass transportation business 

Northeast Airlines has come up with the biggest plum 
to date from the Florida service cases with its recent 
CAB award of the route to link its New York and New 
England points with Florida (AW Aug. 20, p. 38). 
\pparently, one of the major considerations in the 
Board's 3-to-2 vote for Northeast in the face of a CAB 
recommendation favoring Delta was the 
Northeast off federal subsidy. It 
is certainly in the public interest to get all airlines off 


examiner $ 
opportunity to get 
public subsidy as soon as possible. But there also is 
another issue at stake—providing the public with ade- 
quate air service to the rapidly expanding Florida market. 


What Can Northeast Provide? 


Both Eastern Air Lines and National 
serving the New York-Miami run, are doing an adequate 
job. But the growing volume of traffic justifies adding 
at least another carrier and possibly more. During 1955, 
the New York-Miami run alone served about 763,000 
passengers as compared with about 591,000 on the New 
York-Chicago run. Yet, there are only two competitors 
to Miami and five to Chicago from New York 

Just how much additional service Northeast will be 
able to provide is a question the Board hopes to have 
answered by 1961. Northeast will face an acute equip 
ment problem, even with the 10 DC-6B transports on 
order, in the face of the DC-7 fleets of Eastern and 
National. 

Extremely strong cases were presented by other main 


Miami 


regarded by the CAB examiner largely because he opined 


contenders for the market. Capital was dis 
that its Viscounts would not be suitable for the route. 
Capital has since bought a fleet of Comet IV turbojet 
transports that would be ideal for this route. Capital 
still has a chance to break into the Florida market in 
the Great Lakes-Southeast case where the Comet pur- 
chase should strengthen its hand. 

Delta, strongly recommended by the CAB examiner, 
has a DC-7 fleet already operating and has good medium 
range jet transports on order. Delta needed only a new 
80-mile link to connect its current routes into a New 
York-Miami route. 
from earlier CAB route awards and no doubt suffered 
because of the Board majority philosophy of trying to 


However, it has benefited greatly 
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Airlines, now 


transform all the former regional carriers into stt 


subsidy-free trunklines. 


Pan American’s Bid 


Perhaps the strongest technical case was presented 
by Pan American World Airwavs. It already has estab 
lished major operating bases in New York and Miami, 
has a wealth of modern equipment that could be diverted 
from the North Atlantic summer season to the Miami 
winter boom, and it has been deadheading a considerabk 
volume of equipment between New York and its over 
haul base in Miami. Since U. S. domestic airlines have 
been put into the international business, there is no 
longer anv logical reason why Pan American should be 
barred from domestic routes. Just which routes Pan 
American should be allowed to serve domestically is 
a moot point. But none fit more logically into its present 
operating pattern than the New York-Miami link 

In its recent decision in favor of Northeast, the Board 
appears to be following the trend established by the 
majority headed by former chairman Ross Rizley of 
increasing competition, strengthening regional carriers 
and trving to get all of the major airlines oft federal 
subsidy. These are sound objectives that should serve 
both the taxpaying and traveling public better, although 
there will be endless argument over the details the Board 


chose to achieve these broad goals 


Competition Swells Market 


Post-war history has proved that the demand for low 
cost air travel has exceeded all forecasts and that increased 
competitive service, combined with lower fares, swells 
rather than dilutes the market 

Florida is one of the fastest expanding markets in the 
country with its pension population and resort boom 
boosted by solid industrial growth, particularly in engi 
neering and electronics. It deserves a new, expanded ai 
trafhe pattern linking it not only to the Northeast but 
also to the Midwest and Pacific Coast with the fastest 
and most modern transport equipment available. Not 
until the Great Lakes Case is decided by the Board and 
the question of better service to the West Coast is 
answered, will the proposed Florida trafhe pattern be 
complete. The airline industry and the traveling public 
Board's 


action on Florida service. If the Board’s proposals prove 


are watching with considerable interest the 
to be inadequate, it can expect vociferous reaction from 
the airlines and communities who are disappointed with 
its decisions. —Robert Hotz 
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DEPENDABILITY. .. 


Aviation engineers and designers since 
the beginning of the Aircraft Industry 
have relied on Wyman-Gordon for all 
types of critical forging requirements. 








KEY TO AIRCRAFT FORGINGS ILLUSTRATED 


1. Fuselage Frame (Aluminum) Lgth. 96” Wot. 176 Ibs. 
2. Main Wing Spar (Aluminum) Lgth. 125” Wgt. 262 Ibs. 
3. Wing Beam Fitting (Aluminum) Lgth. 72” Wgt. 270 Ibs. 
4. Landing Gear Trunnion 

(Aluminum) Lgth. 41” Wgt. 330 Ibs. 
5. Landing Wheel (Magnesium) Dia. 33” Wgt. 134 Ibs. 
6. Propeller Hub (Steel) Lgth. 17” Wot. 430 Ibs. 
7. Piston Engine Crankshaft (Steel) Lgth. 48” Wgt. 316 Ibs. 
8. Jet Engine Compressor Wheel 

(Titanium) Dia, 24” Wot. 191 Ibs. = 


WyYMAN-GORDON COMPANY 


Established 1883 
FORGINGS OF ALUMINUM @ MAGNESIUM @ STEEL @ TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS . DETROIT, MICHIGAN 














WHO'S WHERE 








In the Front Office 


Frank W. Godsey, Jr., president, Air As 
ciate Inc Ieterboro, N. J., replacing 


I Ashman, now president of Ultra- 


nic Corp., Cambridge, Mass. Mr. Godse 

rmerly was general manager, Westing 
hou 
ind Defense Products Divisions 

H. Chapman Rose of Jones, Day, Cock 
lev and Reavis, Cleveland, a director, Clev 
ite Corp., Cleveland, Ohio 

H. A. Todd, president of Wisconsin Mo 
tor Corp Milwaukee, and Robert P. 
Brooks, Jr., vi president of Trundle Con 
sultants, In Cleveland, directors, Con 
tinental Aviation and Engineering Corp., 
Detroit, Mi h 

Donald S. Smith, president, newly-formed 
Hupp International, a division of Hupp 
Corp Cleveland Ohio 

A. King McCord, president, Westing 
house Air Brake Cx Pittsburgh, Pa. Mr 
McCord succeeds E. O. Boshell who has 
been serving as board chairman and presi 
dent; Mr. Boshell remains as board chair 
man 

W. W. Valentine, president, Sequoia 
Process Cory Redwood City, Calif 
Beardsley Graham, executive vice president, 
elected a director. 


Honors and Elections 


David Roller, former airman and now 
civilian attached to Wright Air Develop- 
ment Center, won the Charles J. Cleary 
Award for 1955, The award is presented 
annually to the project engineer who, 
through original work, makes the outstand 
ing contribution to the WADC Materials 
Laboratory technical program. 

Dr. Richard Filipowsky of Westinghouse 

lectric Corp.'s electronics division will re 
ceive The British Institution of Radio En 
gineers’ Heinrich Hertz Premium in recog 
nition of his technical paper, “Electrical! 
Pulse Communication Systems.” 


Changes 


Brooks Honeycutt, assistant director-pub 
lic relations, Allison Division of General 
Motors Corp., Indianapolis, Ind 

R. M. Rummel, sales-public relations ad- 
ministrative assistant, United Air Lines 
W. M. O’Hern replaces Mr. Rummel as 
director of publicity Also: R. A. Young, 
design manager, newly-created Facilities and 
Property Dept 

John O. McReynolds, manufacturing 
manager, TelAutograph Corp., Los An- 
geles, Calif 

Burns R. Maus, aviation sales manager, 
Champion Spark Plug Co., Toledo, Ohio 

Carroll P. Krupp, manager-product de 
velopment, Aviation Products Division, 
B. F. Goodrich Co., Akron, Ohio 

C. E. Heimstadt, plant superintendent, 
Weber Aircraft Corp., Burbank, Calif 

Richard F. Howe, supervisor-experimen 
tal manufacturing, Research and Advanced 
Development Division, Avco Manufactur- 
ing Corp., Stratford, Conn. 
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Electric Corp.’s Air Arm, Electronics 





INDUSTRY OBSERVER 


> Mocked up test stand at Edwards AFB Rocket Base d 
performance of engine, tankage and other component 
intercontinental ballistic missile is scheduled to begin 
mately one week Other Edwards test stands 
lhor intermediate-range ballistic missile and 


intercontinental missile 


> Second control facility for the Atlas missile will be constructed for USAI 
at San Salvador Auxiliary AFB, British West Indies. 


© General Electric has devel 


ing tubes, resistors, capacitors 


yped experimental vionl 
transformer ind motors 
ing at temperatures up to 500C. Lack of such high-tempera 
ilready is being felt in intercontinental ballistic missile and 


propulsion programs. 


> North American F-107 fighter was scheduled to begin its flight-test pro- 
gram last week at Edwards AFB. Beginning of program was delaved 
because of hydraulic troubles. In speed, the aircraft is comparable to 
Republic’s F-105. 

> Martin is developing a new four-engine fiving boat inti-submarin¢ 
ind rescue operations. Designation for the Navy aircraft, which will be 
powcred by reciprocating engines, probably will be the P7M 


PAir Defense Command interceptor versions of the Lockheed F-104A 
Starfighter will be approximately 200 Ib. heavier than the standard day- 
fighter version scheduled to go to the Tactical Air Command. Under pres- 
ent plans, first F-104As will go to the Defense Command. The aircraft, 
carrying all-weather gear, will be used on long-range intercept missions. 


© Convair F-102B has been redesignated the F-106A. Primary difference 
between F-106A and its predecessor F-102A is the change from Pratt & 


Whitney J57 to Pratt & Whitney J75 powerplant 


> Vertol Aircraft Corp.’s entry in the Navy utility helicopter competition 
is the HUP-5, a turbine-powered version of the HUP-2. 


© Bell Rascal missile test program has produced an increasing degree of 
accuracy and reliability for the rocket-powered air-to-surface missile 


> Lockheed F-104 flew from Palmdale, Calif., to Albuquerque, N. M., 660 
air miles away in one hr., 5 mins. on way to National Aircraft Show in 
Oklahoma City. Aircraft, piloted by Maj. Stuart Childs, of Edwards AFB, 
was not pushed. 


> Army is sponsoring a competition for a 400-mph.-plus turboprop recon- 
naissance lightplane. Powerplant will be under 1,000 hp 


> First large-tail versions of Convair’s F-102A delta-winged interceptor have 
been delivered to the 11th Fighter Interceptor Squadron based at Duluth, 
Minn. 


> Fairchild has launched a new division, tentative called “Operations 
Research,” to investigate new product possibilities brought about by the 
changing character of military organizations. Central activity at present 
is with the Army but will eventually extend to all three services. Present 
emphasis is on lighter equipment for airborne operations. Office of new 
unit is in Arlington, Va. 


> Major U. S. helicopter manufacturers had total sales of $141,703,000 
during the first six months of the year. Military sales accounted for 
$119,732,000; civilian sales for $21,971,000. The civilian sales increased 
to $14,079,000 in the second quarter after sales of $7,892,000 in the first 
quarter. 











Soon, the oceans around Canada will be patrolled by the first aircraft developed 
specifically for Canadian maritime reconnaissance duties... the Canadair- 
designed CL-28. 

Developed from the Bristol Britannia class by Canadair, this is the largest aircraft 
ever to be manufactured in Canada and we at Canadair regard it as a tribute to 
our capabilities that the RCAF selected us to do the job. 

Size, of course, is not the only factor, for we are equally at home in the design and 
production of jet fighters, training planes, airliners, guided missiles or even 
components for other aircraft. What counts most is our outstanding record for 


cost performance, on-time deliveries and quality of manufacture. 


Cu CANADAIR . _ 


LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 


% 
‘in 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C. 


JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 


CANADAIR HAS PRODUCED MORE 
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Democratic Challenge 


Ihe Democratic National Committee has unearthed 
Congressional testimony by top USAF, Navy and Army 
ofhcers in a campaign-vear effort to refute Republican 
Party platform planks defending the administration’s 
defense program Over the past three years 

These are the Republican planks and the Democratic 
comments 
© Republican: “We have the strongest striking force in 
the world which must continue to include (A) a jet 
powered, lomg-range Strategic Air Force and a Tactical 
Air Force with a striking capability superior to any other 
B) the most effective guided and ballistic missiles, and 
(C) a modern Navy with a powerful naval aircraft arm 
prepared to keep the sea lanes open to meet any assign 
ment; (D) an Army whose mobility and unit fire power 
ire without equal.” 
© Democratic comments: “(A) Air Force Vice Chief of 
Staff Gen. Thomas D. White has said that ‘in airplane 
ifter airplane they (the Communists 
in quality and surpassing us in quantity’ and Air Force 
Chicf of Staff Gen. Nathan ‘Twining told a Senate com 
mittee that ‘it is in quality that we have been able to 
However, the Sovicts are now closing the 
Russia has already tested an 800-milc 


ire approaching us 


stav ahead 
quality gap B 


guided missile. The maximum range of our Redstone 


missile is 200 miles; it is reliably reported that Russia will 
test a 1,500-mile missile by the end of the 
% 


vear; the U.S 
is Only recently launched a crash program to catch up 
with the Russians in long-range missile development, but, 
iccording to the former Assistant Secretary of the An 
lorce Trevor Gardner, the program is bogged down in 
idministrative red tape. (C) Vice Adm. Robert P. Bris 
¢, Deputy Chief of Naval Operations, savs the Russian 
Navy will surpass ours by 1958 unless we embark on an 
laborate building Matthew B 
Ridgway savs that at the time of his resignation as Chief 
of Staft ‘no 
e Republican: 
support an effective and well-directed program of research 


program D) Gen 
idequate mobile, ready force in being 
We have supported and will continue to 


nd development 
© Democratic comment: “Lt. Gen. Donald Putt, head of 
USAF’s research and development program, has testified 
that since 1953, funds needed for USAI 
development programs have been ‘inadequ 
© Republican: “In this age of weapons of inconceivabl 
destructiveness, we must not neglect the protection of the 
civilian population by all known means, while at the same 
time preparing our armed forces for every eventuality.” 
© Democratic comment: “Gen. Earle E. Partridge, head 
of our Continental Air Defense Command, told a Senate 
mmittee in 1956 that if a Russian air attack were 
launched against us today most of the bombers would get 
through, stating ‘I do not think our 


rescar®¢ h ind 


; 


defenses are good 


enough’.”’ 


Public Relations Problems 


Confidential memo has been circulating among top 
level aircraft industry public relations directors suggest 
ing exploration of other methods of handling the Aircraft 
Industries Assn. public relations program than the current 

ntract with Hill & Knowlton public rel 

Memo was authored by one of the top industry public 
imong the 


; 


ions agenc\ 


relations experts and has been circulated onl 
public relations directors of a few large aircraft firms 
whose presidents are key figures in the direction of AIA 


Washington Roundup 


aevel 





At the AIA Board of Governors meeting in Williamsburg, 
Va., last spring, a substantial increase was \ ited in the 
Hill & Knowlton budget for the AIA progra nd several 


additions have been made to the agenc in Wash 
ington as a result 


Less Manpower for D. C. 


Without fanfare, the Defense Department has issued 
new instructions ordering the military services to cut back 
on personnel in the Washington area. The policy is t 
reduce the payroll to the lowest point possible, while still 
maintaining a capability to do the job 

Secretaries of Army, Navy and Air Force have been 
ordered to implement the policy, and without resorting 
to the use of temporary duty or change of definitions t 


Monthh t 


show the number of military and civilian pet 


sidestep its intent reports must be ma 
] ] 
I nnecl o1 


the job everv 30 days 


Pentagon Breather 


Pressure of Congressional campaigns will give Pentagon 
officials a breather before being called before the Hous 
Information Subcommittee to contimue testimon on 
public information and secrecy poli ind practicc 
Although the subcommittee considers the Defense De 
partment most important of all government encies in 
t has abandoned plans t 
h 


its IN ui 

late this mont 
Members want to concentrate 

Regardles f whether the 


clecte 
hearings will be ¢ mmpleted somctim 
dav and the first of the vear. Subcom: 
Rep. John E. Moss (D.-Calif Membc 
Fascell (D.-Fla.) and Clare Hoffman 


Nike-Talos Evaluation 
Now n be tol 


the ¢ 

] 

ippo nen 

Army's Nike 

Secretary Wilson 
rerence AW May 2 
cial assistant for g 

the m group t 
Defense Depart 

tihc evaluation and not 


i] mand hy 
THEISSIIC iCl 1h ) 


Co-pilot for S-58? 


Civil Aeronautics Administration 
to make co-pilot mandatory in 
Sikorskv’s new S-558 helicopter The 
Air Line Pilots Assn. President Clare1 
told the CAA that sav one-man ope! 
“would present a potential hazard” b« 
plexities of the new helicopter 

Ihe CAA already has certificatec 
engineering standpoint, but a decisi 


include a duel 


1 Scnat 


ments will be included in the operat 

to New York Airways, which plans t start fly ; 
helicopter month. CAA w decid 
whether the $-58 needs a co-pilot after studying the NYA 
ition trials —Washington staff 


sometime this 


route qualih 
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\“— SPEED BRAKES 


DOUGLAS DC-9 three-view drawing shows exterior is nearly identical to that of the DC-8. Dimensions are those of DC-8 reduced to 


roughly .8 scale. Dual wheel main gear differs from the quads used in the larger airplane. 


Douglas DC-9 Performance Is Revealed 


a fh ee . = ‘ 1} 
lop cruising speed is 503 kts. at 30,000 ft., payload — - Ar - Po lain 
ing landing field length with 
is 21,340 lb., and range is 2,425 nautical miles. — Reverse thrust must be equ 
f net forward thrust to m¢ 
Los Angeles—Douglas DC-9 medium 3,000 nautical miles Design level requirements 
nge jet transport has reached the point flight Mach number above 29,300 ft Each 
of a final design ; 0.88 Noise suppre 


Ihe DC-9 is intended to compete weigh 35 Ib. apiece 
, g 
with the Convair 880 (AW June 18, Powerplant Choice As in the DC-S and the 


1956, p. 40 In general dimensions Power for the DC-9 will be supplied AW June 25, 1956, p 

ind features it ippears to be a replica by four split-compressor Pratt & Whit of ailerons will be used 

of the DC-8 drawn to approximately ney JTS turbojet engines, rated at 7,500 board and one outboard 

8S scale. The 880 is somewhat larger. Ib. thrust each. The engine is a com uilerons are verv small and giv 

having a maximum gross weight of mercial version of the Navy-developed quate control only at high speeds 

173,500 lb. compared to the DC-9’s J52 and was originall ntended as a_ larger outboard ailerons ar 

134,000 Ib. maximum low specific fuel consumption, small through a pre-loaded spring link 
Convair has no big iirplane com- frontal area powerplant for fighters high speeds, the spring linkage 

parable to the DC-§ The Convair 880 will u the 10,000 

Ih rust Cr . 79 turhoi 

At 85% Power ab wy neem — 

lop cruising speed of the DC-9 will l‘otal usable fuel paci rf the New Boeing fransport 


be 503 kts. at 30,000 ft. with a gTOSS DC-9 is set at 58.570 Il For use with 
has specified 





Boeing Airplane Co. will soon an 
nounce its entry into the small jet trans 
port field with a number of firm orders 


weight of 120,000 Ib. using maximum’ the JTS engine, Dougla 
cruise thrust which is 85% of normal JP-4 middle cut gasoline, MII 
rated power. The space limited pavload aviation gasoline and Pratt & Whit 
has been set at 21,340 lb. of passengers nev's specification PWA 522 kerosen¢ 
ind carg« Pratt & Whitney is now 
Range will be 2,425 nautical miles proval from the Am 
with 37,500 lb. of fuel, take-off gross Testing Materials (ASTM 
weight of 134,000 Ib. and an average use of PWA 522 
cruising speed of 483 kts. at 35,000 ft Landing field length specified for 
Block speed ranges from 350 kts. fora the DC-9 without thrust reversers by 
stage of 300 nautical miles to 445 kts CAR 4B is 5,550 ft. on a sea level ait 


for 1,000 nautical miles to 460 kts. for port with a landing weight of 105,000 


-<——4 
>> 


for a smaller version of the 707. 

The aircraft probably will be fitted 
with the General Electric CJ805, com 
mercial version of the J79, or the Bristol 
Orpheus. Designed for short runways 
and with a range of 300 to 2,000 miles, 
the transport will be designed to have a 


eeking ap 
» Society for 
for general 


top speed of over 600 mph. 
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ur load, and as speed increases 
progressively washes out the effect of 
sutboard while 
cftectiveness it low speeds 
t void 


ailerons retaining 
This 
uleron reversal at high 
Mach numbers. The Boeing 
istallation differs in that the outboard 
driven by a linkage which 
is automatically broken when the flaps 
re reti 


IDSONTIIC 


rons arc 


icte d 


Wing Flap Spoilers 
I In( the 


ts, the 


bigger American jet trans- 
DC-9 will have wing flap 
ilers in the upper trailing edge of 
ving to destroy lift as the airplanc 
hes down in landings. A 
h interlock in the nosewheel shock 


micro 
if 
it will prevent the use of the spoil- 
Phe not intended 
lateral control as are those 
1¢ Boeing 707. Speed brakes are 
ited in wing root fillets 
DC-9 is ex 
ted to comply generally with Acro- 
1] Standard 278 of the Society of 
tive Engineers’ S-7 Committee 
Standardization 


used in the 


in the ai are 


pro ide 
i 
‘ 





} 
the 


Instrument panel on the 


DC 
in advanced versio 
with 


vide ! 


be 
AVO-10 


yab] 
1 storage 
trace brig 


read in dayl 


fa 


( isily 
hood 
the new 
for 7+ passengers four 


} 


de ign stage, 
final passenger 
ommodations will vai 
ccording to the wishes 

\ cabin altitude of 6,700 ft 
rplane altitude of 40,000 ft 


intained by the cabin super 


ot 


which will 


mpressors, 


, 
gine Compressor bleed 


Orval Cook Considered 
As New Head for AIA 


Orval Cook, _ retired 
ind a materiel expert, is 
ic leading candidates 
the Aircraft 
Board of Governors to replace 

C. Ramsey as AIA president 

Cook, who was deputy USAI 
f staff for materiel, director of 
irement for Air Materiel Com- 
ind commander of USAI 

gistics forces in Europe, recently re 
tired with the rank of full general and 

is now living in Indiana 

Meanwhile, Gen. Joseph McNarney, 
president of Convair and AIA _ board 
chairman, confirmed Aviation WeEExk’s 
exclusive story of August 27 revealing 
hunt is on for a succes 


that an active 

sor to Ramsey. In a statement prepared 
ind distributed by Avery McBee, pub 
lic relations director of AIA, Gen. Me- 


Narney said: 


Washington 
USAF general 


t being 


nsidered by Industries 
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C-130 Demonstrates Climb 


Steep climb after. takeoff by a Lockheed C-130 Hercules turboprop transport is demon- 


strated for Maj. Gen. Alvord V. P 
Materiel Area, and his staff. 


Anderson 


Warner Robins Air 


Jr.. commander of the 


The takeoff was made with the airplane loaded almost to its 


108,000 Ib. design weight. Specifications of the C-130 report a 25-30 deg. angle of climb 


on takeoff will bring the airplane to 2,500 ft. 


The Board of Governo 
pletel satished with the strong lea 
ship which Admiral D. C. Rams« 
the Aircraft Industri \ss 
tion during his term of 
Admiral Ramsey 


vigorously to 


gIvCcl 
pre sident 
devoted himself 


+ 


has 


1 tremendous numbc 


critical industry problems and has rep 


highh 


resented us m l ¢ ipable ind 
cfhcient manner 
Admiral Ramsey ited that 


he does not plan to seek extension of 


has indi 


his contract bevond its expiration date 
July 1, 1958 
personal considerations involving 
health Under thos« 
stances, our Board does not « 
Admiral 


his heavy 


This is based entirely o1 
his 
own circum 
i? 
to 
+ 


onsider 
Ramsey 


burden o 


is fair to request 
continue to Carry 
responsibility 

"as 2 


been 


consequence, a committec 
ippointed by the 
of the Aircraft 
Association to screen candidates for 
his successor. This committee has been 
ctive with the full knowledge and co 
operation of Admiral Ramsey.” 

AIA staff sources admitted that who 
ever was selected for Ramsey’ 


has Board of 


Governors Industries 


$s p st 


im OU sec, 


(AW July 30, p. 72 


exccutive 
retire! 
} 


rurce as 


Ramsev’'s 
caustry § 
ty of this procedure, 
f the prestige ind 
would onlv consid 
into the 


n would 


presiden 
the 


t period. 


be made to covet 


of Ramsev’s « 


mainder 


Convair-Astronautics 
General Contract Let 
McNeil Construction C 
Angeles will build the 
Convair-Astronautics facility ¢ 
San Diego (AW July 23, p. 58). Work 
will begin at the first phase, 
moving of 200,000 cu. yd. of earth 

lwo 


of Los 
milli mn 
ist ot 


$40 


once nn 


connected six-story buildings 


for administration and 


one-story plant building 


engineerng, a 

ind support 
ing facilities will be provided for Con- 
vair-Astronautics, 
manufacture and do preliminary test- 
of the Atlas ballistic and 


related projects. 


which will develop, 


} 
ing miussil 
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SINGLE BELT of electrically primed ammunition feeds all six 


barrels of General Electric 


Co.’s 20-mm. Vulcan aircraft cannon. 


‘Gatling Gun’ Designed for F-104, F-105 


By Evert Clark 


Proving Ground, Md.— 
General Electric Co.’s new six-barrel 
20-mm. Vulcan aircraft cannon that 
will arm F-104 and F-105 USAF fight- 
ers and B-58 supersonic bombers was 
officially unveiled here last week. Cyclic 
rate is around 7,000 rounds per minute 

First picture of the Vulcan appeared 
in Aviation Weex’s Aug. 6 issue (p 
307). 

Vulcan's high rate of fire and high 
firepower-to-weight ratio (50 Ib. per bat 
rel) result from application of principles 
first used 84 vears ago in the Gatling 
machine gun. Fifty-caliber machine 
cuns used in World War II planes fired 
at about 800 rounds per minute. 

I'he Vulcan was developed for USAI 
by General Electric under Army Ord 
Corps supervision. Air Force 
designation is T-171. GE is now devel 
oping an aiming device for use with the 
Vulcan 

The SIX barre] 
counter-clockwise 


Aberdeen 


nance 


cluster is rotated 
(looking from the 
breech end) bv cither external electric 
or hydraulic drive. Each barrel has its 
own bolt that holds the shell firmly 
from entry to ejection, virtually elimi 
nating double feed, according to Gen 
cral Electric. 

\ single belt of electrically-primed 
ammunition feeds all Rounds 
are picked up at the 5 o'clock position, 
fired at 12 o’clock and ejected at the 
7 o'clock position. Indications are that 
empty shells would be stored inside the 
aircraft until a mission is ended. 


yarrels 


28 


General Electric, the Army and the 
Air Research and Development Com 
mand’s Air Force Armament Center at 
Eglin AFB, Fla., have put four modcls 
of the Vulcan through extensive tests 
ARDC said that, after more than two 
vears of testing, its project engineers 
found the Vulcan 
able.” 

The Vulcan has been flown in an 
I-94 test aircraft at Eglin and has been 
tested in the Lockheed }'-104 

Although no_ production 
have been announced, General Electric 
said its production capacity will be 25 
Vulcans a month by the end of this 
vear. 


What Vulcan Will Do 
GE and USAI 


tages for the gun 
e Superior dispersion barrel 
stability and reduced vibration. Clamp- 
ing the six barrels rigidly together climi 
nates the “whip” of a single barrel, and 
firing one round at a time climinates 
crratic recoil of a multiple-gun installa- 
tion. Centralized recoil also climinates 
turret oscillation 

¢ Unprecedented reliability due to ex 
ternal power supply. Each round is 
independent of the previously fired 
round, “dud” rounds are ejected auto- 
matically and cannot 
the gun is inherently cleaner and less 
usceptible to corrosion than gas-actu- 
ted guns Vhe 

of fire also means cooler 0] 

e Little maintenance is required. Vul 
can’s rotary motion and 


program “‘very reli 


contracts 


claim these advan- 


through 


caus¢ stoppage S: 


lower per-barrel rate 


ycration 


reduced vibra- 


longer life for parts and 


mounting The gun can be field 
stripped for cleaning and maintenance 
than 30 
and 


fron mean 


and reassembled in less min 
Complet« 


accomplished in less than half 


disassembly reassembly 

Can be 

l day 
Details on ratige, muzzle velocity and 


cxact rate of fire are still classified 


Vulcan Weight 


Weight is 290-300 lb. and length is 

in. Model A had 779 parts; the 
present Model D has only 448. First 
models, designed for .60-caliber am 
munition, weighed 71 Ib. per 
Later 
not on the original model—a 
counter actuator, booster take-off, gun 


heater, feeder synchronization and gun 


barrel 
teatures 


rounds 


models include several 


clearing assembly 

Gencral Electric said the Air Force 
concluded after low-temperature and 
high-altitude tests that the Vulcan op 
well at temperatures down 
including 67F as it did 
when the gun 


crated as 
to and 
it room temperature 
heater is turned on at the 
ite time prior to firing. ‘The tests also 
demonstrated that parts not heated 
prior to firing performed satisfactorily 

Standard lubricants are satisfactory 
ind altitude conditions had no effect 
mn firing or on functioning of the elec- 
trical connections, according to GF 

Another feature of the Vulcan is a 
half rate of fire for strafing 

Sanford Engineering Co. of Oxford, 
Conn., assisted General Electric in link 
design and Autowyre Works, Oakville, 


ippropr 
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VULCAN (left) and a 1903 model Gatling gun are demonstrated side by side. 


Conn., 

Development ot 
the Vulcan seri 
Army Air Corps 
War II that weight 
would be drastically 
of supersonic aircraft 

In 1946, General Electric’s Aecronau 
tics and Ordnance Systems Division at 
Schenectady, N. Y., was commissioned 
to develop an aircraft cannon under su 
pervision of Ordnance Corps’ Spring 
field Armory. 

Army and General Electric engineers 
detailed study of every 
mechanism patented in this countr 
ind decided that Richard Jordan Gat 
ling’s gun prin 
ciple, first patented in 1862, promised 
the best rate of fire 

The first Gatling was designed for 


issisted with link manufacture 
the ‘T-45, first of 
resulted from the 
realization in World 
ind rate of fir 
iltered by speeds 


made 1 gun 


multi-barre! machine 


Defense Awards 
Aircraft, Missile 


Washington—Aircraft 
manufacturers were 
Defense 


and = missile 
awarded 
Department con 
The figure, an 


34.9% of all 


$5.335 
million in 
tracts during 1955. 
nounced last week, 
Pentagon procurement 
lopping the list of firms with mili 
tary contracts was Boeing Airplane Co., 
manufacturer of the B-52 interconti 
nental jet bomber, with orders valued 
at $797.2 million, or 5.2% of the total 
Close second to Boeing was North 
Aviation Inc., with $790.9 
calculated to be about 
5.2% of the total. Third highest was 
General Dynamics Corp., which in 


Was 


American 


million, also 
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ammunition. Later 
modified for both .50- ind l-in 
unmunition 

The 1903 Model Gatling used at th« 
demonstration here for « 
the Vulcan fired immunition 
Army did not declare 
solete until 191] 

Although the 
1903 model was 
Gatling 
for an 


58-caliber 


her 
1L1DCI 


omparison to 
The 
} 


the Gatling ob 


303 


barrel-cluster on the 
turned bv a hand 
patent in 
that 


gun casing 


crank, received a 


1893 electric motor 
rear of the 


gun at the-then 


was 
mounted in the 
ind drove the fan 
tastic rate of 3,000 rounds per minut¢ 

In the F-104, the Vulcan probabh 
will be fired through a gun 
the left side of the fuselage below 
cockpit. In the B-58 
the Vulcan presumably will | 


in a flexible 


$5.335 Million 


port on 
the 
Hustler 


” used 


Conval 


‘ 


mount in the tail 


Contracts in 7°55 


The 
million in contracts 
total 
In the new list of 
tract winners covering the last calendat 
vear, General Motors Corp., long th 
top-ranking defense contractor, slipped 
to 14th place with $182.1 million, onk 
1.2% of the total 
in a recapitulation for the 
half year period from July, 1950, to 
December, 1955, General Motors still 
ranks as the busiest contractor with 
2 of all outstanding defense 
Boeing ranks second with 4.6‘ 
statement the 


cludes Convair 
$781.7 


the 


corpo! ion won 
5.1° of 


100 largest con 


awards. However 


five-and-a 


5 con 
tracts. 


In a accompanying 


Defense 


the 1955 


lists, the 
mut that 
more normal 
than the vears 
1950 to 
incellations—195 

The Departm 
tors that 


1953 


tend to 

we of mitracts 

the yM panies 

top 100 contractor Th ir 

© Acquisition of subsidiaries 

militar 

yf 304 companies 

subsidiary firm 

the list as of Decemb« 

pared with 240 f Ju 

e Increasing emphasis on aircraft 
(hese products as a rul 


} 


I pril 
ire | rie 


missile 
be given onh 
the « ipability to 
on ¢ ym plex pl } 

Fourth-1 
list of 
\ 


IK1I 


i 
1955 « 
5 


ircraft, 5S 
Others in 
Electric $5 

md Telegray 
lion: Ford Motor, $4 
Lockheed Anrcraft $412.7 million 
tiss-Wright Corp., $354.7, and 


las Aircraft, $29 


Veleph Tae 


AF Transports Snark 
| 
In Douglas C-124 
Calif.—U.S. Air Force 
SM-62 interconti 
nental guided missiles from the Nor 
throp aircraft factory here to launching 
sites in standard Douglas Globemaster 
C-124 transports 
Snark can be airlifted 
Hawthor to potential 
uirfield in the 
124 au 


Hawthorne, 
transports its Snark 


‘ 


matte 
} 


hours from 


launching sites neat 
world capable of receiving (¢ 
raft 

One of the Snark missiles arrived 
in Oklahoma Citv aboard C-124 for 
display it the National Aircraft Show 
Sept. | ind 

Air Force has been using C-124 tran 
ports regularly in delivering Snark mis 
siles to the Air Force Missile Test Cen 
ter at Patrick Air Force Base, Fla 

Single C-124 transports a complet 
Snark. The fuselage is rolled abo 
its regular ground handling doll 
ind vertical tail 
stowage aboard the Globemaster 

Missiles are loaded for 
Northrop’s flight facilities at Los An 
International Airport. Field as 
sembly of major components is accom 


the Snark 


ird on 
W ing 
fin are removed fo 


deliver it 


gcles 


plished rapidh irives 
at the launching sit« 


Snark, designed to deliver a 


once 


nuclear 
warhead over intercontinental distances 
is 74 ft. long, 42 ft 
15 ft. high. It is now powered by a Pratt 
& Whitney ]57 


ind 


in wing span 


turbojct engin¢ 


29 





NEW PETREL details released by Navy confirm earlier Aviation Week estimates of 24-ft. length and 13-ft. wingspan (AW April 9, p. 33). 
Missile gross weight is 3,800 Ib. It combines jettisonable airframe and J44 turbojet powerplant with a standard Navy airborne torpedo. 


Active homing system guides the Petrel to within normal torpedo range, where a radio altimeter gives the jettisoning signal 


With 


airframe removed, the torpedo makes a normal drop and run-in to target. Launching is from a Lockheed P2V-6B Neptune capable of 
carrying two Petrels on underwing pylons. Navy says a number of aircraft are so equipped, and is planning to outfit squadrons for both 


Atlantic and Pacific fleets. 


Curtiss-Wright Orders Water Loop 


Garden City, N. Y.—Curtiss-Wright 
contract to design, build and operate a 
water loop test facility for nuclear re 
search has been awarded Walter Kidde 
Nuclear Laboratories, Inc 

\ water loop is a piping circuit in 
which the same fluid is recirculated to 
carry heat away from a certain point. In 
this case the laboratories are modifying 
1 50 ft. loop built four vears ago for the 
Atomic Energy Commission. It is com- 
posed of an industrial-type pump and 
lagged piping from two to ten inches 
in diameter 

Wilbur E. Kelley, president of the 
laboratories, explained that water could 
be pumped around this circuit at fairly 
high velocities and pressures. A 4-ft 
section of 2-in. pipe in one of the ver- 
tical legs of the circuit will be removed 
ifter check-out, he said, and in its place 
flow elements which Curtiss-Wright 
wants tested will be connected. The 
container for these elements will admit 
the necessary pressure and temperature 
taps for instrumentation. 

Presumably the object of this loop is 
to test the cooling system which the 
laboratories are under contract to de- 
sign for Curtiss-Wright’s nuclear air- 
craft powerplant. They will investigate 
the heat transfer and the flutter of the 
svstem 

Another contract which Kidde has 
with Curtiss-Wright covers the design 
of a liquid metal loop for Curtiss 
Wright’s Quehanna, Pa., nuclear test 


> 


30 


facilitv. This could either be used ind« 
pendently or in conjunction with the 
swimming pool reactor planned for 
QOuchanna 

The Kidde Laboratories which lack 
the size to compete with larger firms in 
major atom concentrate on 
handling nuclear problems on a con 
sulting basis 

Besides the Curti 
loop, the laboratori designing a 
circulating water cooled test reactor for 
Pratt & Whitney 
nuclear power batteries for 
tional Watch Co. In the 


frame field the laboratories are 
work for Convair and Glenn I 


Douglas, Lockheed 
Decline AIA Miami Bid 


Washington—T'wo major U.S. air- 
craft manufacturers have declined invi 
tations to take part in the Aircraft In 
dustries Assn.’s Latin American Aviation 
Conference in Miami, Nov. 14-16 (AW 
June 4, p. 37). 

Neither Douglas Aircraft Co. not 
Lockheed Aircraft Corp. will attend the 
ordinated mili 


progt ims 


s-Wright 


water 


ind are studving 
Elgin Na 
nuclear air- 
doing 


Martin. 


mecting to discuss a co 
tary and commercial program covering 
present and future Latin American 
equipment needs 
Spokesmen for the two 
said their sales staffs have prior commit 
ments and indicated in both cases that 


com panic S 


thev have important iles int 
ests at this time. Two competitor 
Douglas and Lockheed are 
laving plans for the Miami conferen 
Chev are Convair and Boeing Airplan 
Co 

Charles H. Shuff, of Westinghou 
Electric International Corp. and chai 
man of the AIA Export Committee, 
said Latin American representatives at 
the session will tell about their prob 
lems. U.S. military and civilian aviation 
leaders will tell what can be provided to 
will 


INOTe 


ictive 


mect their needs. The conference 
cover present and projected needs and 
wailability of equipment for mulitary 
ind naval aviation. 

Requirements for civil aviation prod 
ucts including transports, utility air- 
craft, helicopters, engines and major ac- 
cessorics ilso will be discussed 

No list of speakers for the meeting 
has been announced. The session origi 
nally was planned for last February but 
ATA 


was postponed on orders from 
President Dewitt C. Ramsey. 


Curtiss-Wright Pilot 


Killed in FIIF Crash 

William M. Drake, 34, test pilot for 
Curtiss-Wright Corp., was killed at 
Edwards AFB. Calif., last week in the 
crash of a Grumman F III 

The plane was undergoing routine 
afterburner tests when a flameout just 
prior to landing forced Drake to try 
ind sct the aircraft down in the desert 
short of the landing area. The aircraft 
is powered by the Wright J65 engine. 
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FOUR SPERRY SPARROW air-to-air missiles are mounted on 


missile carrying version of McDonnell Demon, designated F3H-2M, which 


went into operational service last month. Demon carries 20 mm, cannon as part of armament. The McDonnell all-weather fighter is 


powered by an Allison J71 engine. 


USAF Service Centers 
Will Be Cut to Five 


Ihree of the seven Flight Service 
Centers at Air Force bases in the 
United States will be eliminated and 
their operations will be taken over by 
the four other centers and a new one 
to be selected. The centers, which 
provide such services as transmitting 
flight plans and providing in-flight ad 
visory service on request, are being re 
duced to provide more efficient, con- 
solidated operation. 

The March AFB, Calif, Center will 
close early in October and the Hamil- 
ton AFB center will take over its area 
of responsibility. 


Centers at Wright-Patterson AFB,~ 


Ohio, and Lowry AFB, Col., will be 
closed and the new center at a base 
not vet designated will take over their 
areas in 12 to 18 months. 


Defense Asks Copter 


Instrument Solution 


Helicopter instrument flight is one 
of six problems thrown out for solu- 
tion to the nation’s inventors by the 
Department of Defense through the 
National Inventors Council of the 
Department of Commerce. 

The problems, cited as currently 
limiting the effective operation of 
Army helicopters, are: 

e Vibration level detector, to measure 
and present a continuous recording of 
critical vibration levels to crewmen. 
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© Helicopter instrument flight, includ 
ing the instruments, techniques and 
aids to permit the rotary-wing craft to 
operate in minimum conditions equi 
alent to those now flown by fixed- 
wing planes. 

© Rotor blade stall indicator, to meas 
ure and present a continuous recording 
of the blade stall on the retreating 
blade. 

© Coating for skis or ski-type landing 
gear, to have a low coefficient of fric- 
tion on dirt and clay, excellent abra- 


sion resistance, good adhesion to wood 
or metal, and which will not freeze 


absorb moisture, rot or dete- 


to ice, 
norate. 
e Electronic stethescope for gear com- 
ponents im _ action, for comparing 
sounds given off by worn parts, such as 
bearings or gears, with the normal 
sound of new parts 
¢ Metal-to-metal bond inspection tech- 
nique, for checking structural joints. 
Further information can be obtained 
from the council, Washington 25, D.C. 





and the Civil Aeronautics Administration. 
over the some period of 1955. 


aircraft propellers: 
Value 
of All 
Products 
Total 


Propeller Shipments 


Plants manufacturing complete aircraft propellers shipped propellers and parts 
valued at $57.4 million during the first half of 1956, according to the Bureau of Census 


The shipments represent an 8% decrease 
Figures listed below under other products and services 
include experimental and developmental work by companies manufacturing complete 


Other 
Products 
and 
Services 


For 
Civilian 


For 
Military 





1956 


Ist Quarter 
2nd Quarter 


$40 ,343 


1955 
Ist Quarter 
and Quarter... ..cccces 
3rd Quarter 
4th Quarter 





(000 Omitted) 


$21 520 
21,639 


26 ,246 
25 ,827 
21 ,830 
28 ,004 

















WHITE phosphorus bomb explodes below Martin B-57 in low-level run over ground target still burning from previous strike. 


LAB SYSTEM used by F-100 (left) is tech- 
nique for bomb-tossing during low-level dash 


to target, is used with atomic weapons. 


Toss Bombing, 




















NAPALM drop by a finger formation of Republic F-84F's envelops a ground target during a firepower demonstration at Es glin AFB. 


Napalm, Phosphorus Etch Firepower Patterns 


ON THE DECK, a tight formation of eight F-84Fs salvos napalm against target of buildings and old iniaetiedili 
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Research Expense for Electra 


Holds Down Lockheed Earning 


Research and development expendi 
tures of $8.7 million, largely for the 
Electra turboprop transport, reduced 
net earnings of the Lockheed Aircraft 
Corp. from $9 million or $3.21 a share 
for the first half of 1955 to $7.5 million 
or $2.66 a share this vear. 

Lockheed’s Missiles Svstems Divi 
sion, which is flying two types of re- 
search missiles for the Air Force, is 
near the contract stage with both the 
USAF and Navv, but the new business 
potential could not be reflected in the 
first-half report. 

Military sales rose from 
000 last vear to $283,848,000 in the 
first half of 1956. Lockheed’s military 
work includes operating a nuclear test 
center for the Air Force and nuclear 
uirplane design and development con 
tracts. 

Lockheed backlog increased to a 
peacetime high of $1.3 billion. Com 
mercial backlog of orders for 230 air 
liners also reached a new high of $469 
million. Commercial orders received 
in the first half of 1956 totaled 52 air 
planes from 11 airlines. However, first 
half sales of $51.9 million were down 
from the record $89.3 million estab 
lished in the first half last vear. 

Total sales were $335 million, com- 
pared to $372 million last vear. Im- 
provement in manufacturing efficiency 
produced a more favorable cost-to-sales 
ratio, and strengthened Lockheed’s 
carning position. 


United 


United Aircraft board of directors 
have voted stockholders the right to 
subscribe to shares of new convertible 
preference stock at ratio of one share 
of new preference stock for each 16 
shares of common stock on record at 
close of business on Sept. 17 or at such 
later time as the registration statement 
covering the new stock becomes effec 


$283,360.- 


tive. Price of new shares, to be deter 
mined by board of shortly 
before subscription offer is made, will 
not be less than the par value of $100 
per share. 


directors 


Solar 

Net loss of $189,200 or 27 
share was reported by Solar Aircraft 
Co., for the quarter ending July 31 
as a result of a month-long strike at 
its Des Moines, Iowa plant. That the 
loss was transitorv is indicated by new 
orders of $21 million obtained in the 
same quarter, bringing the company 
backlog to $80 million 

Solar directors declared the regular 
25-cent quarterly dividend. Solar’s 
sales for the quarter, the first of Solar’s 
fiscal year, were $15.9 million com 
pared with $12.9 million the year be 


cents a 


fore 

When the strike the Des 
Moines plant was engaged in high vol- 
ume production of jet engine and 
guided missile assemblies and the San 
Diego plant was changing over for new 
programs. 

The result was a sharp cutback in 
anticipated sales and profits. 

Solar net was $380,600 or 
a share in the comparable three-month 
period in 1955. 


began, 


56 cents 


Fairchild Camera 


Fairchild Camera and_ Instrument 
Corp. earned $1.72 a share for the first 
half of 1956, including 42 cents from 
the sale of its facility at Jamaica, N. Y 
Net sales of the Svosset, N. Y., firm 
totaled $20 million, compared with 
$16 million for the first half of 1955 
New orders rose to $13 million. 


General Controls 


General Controls Co., Glendale, 
Calif., net was $614,193, or 69 cents 


a share, compared with $722,198 or 





Air Show 


in the Sept. 10 issue. 


meeting. 





Coverage 


Aviation Week readers will get on-the-spot reports from three major air shows 


Publisher Robert W. Martin and Editor Robert Hotz will attend the Society 
of British Aircraft Constructors flying display at Farnborough, England. Managing 
Editor Alpheus W. Jessup will cover the Canadian National Air Show in Toronto, 
and an editorial team headed by Military Editor Claude Witze will report on the 
National Aircraft Show at Oklahoma City. 

Other on-the-spot international coverage by the Aviation Week staff in Septem- 
ber will come from Rome where David Anderton, assistant managing editor (tech- 
nical), is a delegate to the International Congress of Astronautics, and Edinburgh 
where the International Air Transport Association will hold its 12th annual general 











86 cents a share in the first half of 
1955. 

The first half 1956 
higher—$13.4 million compared with 
$12.3 million last vear. 


B. F. Goodrich 


Sales and net income were 
compared with the first half of 1955 
for the B. F. Goodrich Co., Akron, 
Ohio 

First half 1956 
million, net $21 million and earnings 
per share $2.41. Last vear the com 
parable figures were: sales, $372 mil 
lion; net $22 million, and income pet 


sales wcr'c 


down 


sales were $364 


», ©°*9 


share, $2.52 


Dividends 


Dividends have been declared by the 
following companies 
e Lockheed Aircraft Corp., 
quarterly dividend pavable Sept. 11. 
e Northrop Aircraft Inc., 40-cent quar- 
terly dividend payable Aug. 3] 
¢ Chance Vought Aircraft, Inc., +40 
cents, pavable Sept. 24 to stockholders 
of record Sept. 7 
e Glenn L. Martin, quarterly dividend 
of 40 cents, pavable Sept 26 to stock 
holders of record Sept. 7 


60-cent 


Royal Australian Navy 
Grounds Sea Venom 


Melbourne—Entire flect of newly ac 
quired de Havilland Sea Venom aircraft 
has been grounded by the Royal Aus 
tralian Navy following preliminary in 
vestigations of a fatal crash. Defects in 
the control svstem are suspected, and 
other troubles exist which are likely to 
reduce Sea Venom efficiency in certain 
conditions. 

Australian Navy's new aircraft carrier 
Melbourne now has all its new aircraft 
grounded pending further investigation. 
raining cruises and all flying activities 
have been suspended for an indefinite 
period of time 


News Digest 





Royal Canadian Air Force announced 
increase of fiving pay for air crew mem 
bers from $30 a month to a graduated 
scale of from $75 to $150 a month 
New scale, effective as of Julv 1, 
iddition to regular pay and allowances 
Purpose is to aid in recruiting, and be 
cause of “the increasing complexity of 
military aviation in recent years.” 


is mm 


Boeing KC-135 ject tanker output 
will increase from a peak of 17 to 20 a 
month, following USAF recommenda- 
tion that Defense Department allocate 
an additional $150 million for the pro- 
gram (AW Aug. 20, p. 29). First of 
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One airplane in a class all by itself 


The exciting new Fairchild F-27 occupies a special place in the economical F-27 more than pays its way on short 
, 


the air world of today. and long hauls...up to 2,250 miles. 


e the only twin propjet airliner in production for local has unusually good short field operation and single- 
service airlines. engine performance. 
the world’s fastest executive plane —up to 280 mph 


°_. ‘ae > > > . “ino — M She err * 
cruising. it’s the least expensive aircraft in its field at $540,000 


: ; —costs far less to buy, to operate, to maintain. 

flies more smoothly, with less noise, and can climb far a ‘ 

higher than any twin-engined airplane now in airline There are no others in the F-27 class—it’s one airplane in 
service. a class all by itself, 


"AIRLINE: 


FAIRCHILD EXECUTIVE s IN RADIO UNITS 
AND CABIN INTERIOR 


oO ° . THE FINEST AIRCRAFT FOR AIRLINES 
CORPORATIONS AND MILITARY SERVICES 


Address inquiries to: R. James Pfeiffer, Executive Director of Customer Relations, Fairchild Engine and Airplane Corporation, Hagerstown 15, Md. 





THE NEW 
A-MP T-HEAD 
TOOL 


now available 
with 


long handles and short handles 


Long handles give more leverage to delicate 
hands. 





Knurled plastic grips on both styles. 


Color-coded jaws and handies to match crimps 
A-MP Terminals and Connectors. 
A-MP 


Certi-Crimp Ratchet insures perfect crimp. . 
vinyl and 


Locater stop is also wire stop. 
nylon 


Provides insulation crimp on all wires, . 

insulated 
including new NAS 702 Class C. 
terminals and 


connectors 
Ask your A-MP Sales Engineer to wire size 
demonstrate the New A-MP T-Head Tool. 22 to 1h 








Aircraft-Marine Products, Inc. 
General Office: Harrisburg, Pa. 


A-MP of Canada, Lid., Toronto, Canada « A-MP—Holland N.V.,"s-Hertogenbosch, Holland. « Aircraft- 
Marine Products (G.B.) Lid., London, England « Societe A~MP de France, Courbevoie, Seine, France 








KC-135s will make maiden flight from 
Renton, W to Seattle around Sept 
10 for USAF delivery. Flight may come 
even sooner if tests are completed. 


sh., 


Employment at Douglas Aircraft Co. 
$0,000 peacetime high. 
proximatel at work 
three Southern California divisions. 
il payroll for five divisions amounts 


S400 


new 


O65,UU0U are in 


million a year. 

Initial steps for installation of radat 
t New Zealand airports were an 
unced by Civil Aviation Ministn 


gram will cost $2,064,000 


Bell Aircraft Corp. Helicopter Divi 
of 20 Model 47G 
Air Muinist: 


for division 


n announced sale 
French 
of yveat 


Gordon Enterprises, North Holl 
contract from USAI 
long, weighing 
Camera will 


Id 


ceived 
imc! 25 ft 
30-in 


ght 


lens 
lest Center at 


t IS, with 
| by | 
AFB 


lemco Aviation Corp. will manufac 
dditional McDonnell F3H Demon 
nd aft fuselages. New 

n of Iemco’s present c 
ng for similar 


orde 

mitract 

components for 
fight 

Republic of Indonesia ordered $5 

I] worth of UF-1 Albatross air-se 
iumphibians from the Grummat 
ft Engineering Corp. First deli 

ie in l¢ 


x made months 


Strategic Air Command's 

hter Wing at Bergstrom AFB will 
t from Republic F-84s to Me 
ll F-101 Voodoos in October 


CAA Observer Tom Ray is convinced 
in rafts 
quipment for commercial aviation 
ifter Coast 

ditching in 
Bav, Fla. Some objections 
ind spray shields of 

ft could not be adjusted in high 
Pan raft lacked 
could only 


changes must be made 


rescue witnessing 
practice excercise 
yne 
militar 
(American radat 


ro ; board 


Survivors 
PanAm raft at one spot 
Lear electronic autopilots will be use: 
Air France Sncase Caravelle j« 
ports. Contract starts with 13 ad 
ed automatic flight control svstems 
ear 17 transistors in 
ce of vacuum tubes 


‘ 


which uses 


HUL-1, Bell four-place utility heli 
copter, participated in test trials for 
Navy aboard carrier Tarawa off coast of 
Rhode Island. Single rotor helicopter 
is powered by 260-hp. Lycoming VO 


435 engine. 
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Voodoo Tests Camera Capability 


McDONNELL RF-101 used forward oblique c: 


tures were made at high subsonic speed, with 


EDWARDS AIR FORCE BASE from 30,00 


GRAND CANYON view covers 2, 


500 sq. mi. 


Louis flight. Pic 


sighting through ground glass cockpit finder. 


umera on California to St 


shows runway, road pattern sharply. 


0 ft. 


Forest fire smoke is visible at upper right. 
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Airlines Demand ‘Practical’ Helicopters 


Air Transport Assn. challenges industry to meet 


promises, provide profitable commercial rotorcraft. 


By Claude Witze 


Washington—U.S. helicopter manu- 
facturers are being challenged bv the 
airlines to make good their predictions 
and produce at least two types of practi 
cal commercial aircraft. 

In what probably is the first study of 
its kind that ignores even the existence 
of military helicopters, the Air Trans- 
port Assn.’s Committee on Rotorcraft 
demands two configurations for passen- 
ger service, both with multi-engine re- 
liability 
e For metropolitan, or suburban opera- 
tion—A 20 to 30-passenger helicopter 
with design pavload of 4,400 to 5,300 
lb. Routes will be less than 75 miles in 
most cases, but range of 150 nautical 
miles must be psovided. 
© For inter-city or local service routes 

\ 35-to-50 passenger helicopter with 
a design pavload of 8,000 to 11,500 Ib. 
Range of 300 nautical miles is essential. 

Complete silence by the report on 
the subject of military helicopters marks 
the end of a long debate over the possi- 
bility that civil requirements can be 
merged with those of the Army, Navy 
and Air Force. 


No Lease From Military 


It also makes it clear that the airlines 
have abandoned all hope of 
military helicopters from the Defense 
Department for operational experience. 

This program, advanced more than 
two vears ago by the Army with the 
support of manufacturers, has 
been dropped because of opposition 
from top Defense Department officials. 

At the same time, commercial opera 
tors have come to feel strongly that the 
helicopter industry, fat with govern- 
ment contracts, failed entirely to 
work on the airline problem. 

It has sold a few certificated aircraft 
to metropolitan operators in Los An- 
geles, Chicago, New York and Belgium, 
but all of them are adaptations of mili- 
tary helicopters that fail to mect real 
commercial standards. 

There is no commercial helicopter of 
the capacity stipulated by the ATA 
committee. In addition, ATA says com- 
mercial helicopters should have such 
features as: 
© Fuselage width of about 108 in. in- 
side at window level to accommodate 
four-abreast seating with an aisle of 


leasing 


somc 


has 
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18 in.; head room of at least 80 in 

e Cabin windows 18 in. high and 20 
to 30 in. long. Public address svstem 
and provision for a cabin attendant; at 
least one lavoratory, two in the inter- 
city helicopter. 

e Carry-on baggage provision with 34 
cu. ft. of space for cach passenger, 
plus overhead hat racks and cargo com 
partments that are easily loaded from 
outside. 

e Cabin doors at least 70 in. high and 
36 in. wide. Doors at the 
center of the cabin and equipped with 
integral steps. 


Turbine H-16 Planned 


No present 
provides these comforts Nearest ap 
the Sikorsky S-58, which 
Army designation of H-34. 
width of its fuselage 
In the 12-passenger commercial 
seats are in a single line 


should be 


certificated helicopter 
proach is 
bears the 
Outside 
65 in 
version, the 
around the cabin 

Only six passengers are convenient to 


is only 


1 window 

Ihe Vertol H-21 is not certificated, 
but the manufacturer has plans to offer 
a commercial version powered by twin 
engines. An Army H-21, re 
modified to serve as a military 
executive transport, has onh seats 

he military have no heli 
copter approaching the size of ATA’s 
inter-city aircraft, and there 
no possibility that they ever will. 

Ihe nearest design was the Vertol 
H-16, a project that has been dropped 
by the Army. The manufacturer 
plans are under way to continue devel 
opment of the 40-passenger machine 
with turbine company 
funds. 


turbine 
cently 
nine 


services 


is almost 


Savs 


engines using 


Industry Promises 


ATA’s report confines itself to what 
kind of hardware is needed by the air 
lines, what the performance must be 
and what kind of navigational aids and 
heliports will be Back of 
this, however, historv of 
salesmanship—and the 
helicopter manufacturers 

\irline representatives, particularly 
from the short-haul carriers, make no 
secret of their disappointment in the 
performance of the industry 

“There is no question about it,” one 
of them told Aviation Week, “that 


needed. 
lies a long 


promises—by 


the industry oversold its product sO 
far as we are concerned.” 

The spokesman cited speeches and 
“studies” by leading rotary-wing pro 
ponents and designers going back no 
farther than 1950. Some of these prom 
ised comfortable, certificated, multi 
engine helicopters with seats for as 
many as 52 persons by 1956 or 1957 
There was talk of a 40-passenger model 
capable of 200-mph. speeds. 

“Not all manufacturers are guilty,” 
the airline spokesman said, “but some 
of them are, and it has taken us quite 
1 while to find the truth about th« 
state of the art. Meanwhile, thev are 
selling to the military, despite their 
the military’s) unhappiness about op 
crating costs.” 

Actually, ATA itself had much morc 
enthusiasm for the commercial heli 
copter outlook only three years ago 
Basing its conclusions partially on sales 
talk bv leading manufacturers, ATA 
predicted that 30-to-50 passenger heli- 
copter buses would be competing with 
surface carriers by 1959 (AW Aug. 24, 
1953. p 13 

Key to the ATA forecast at that time 
was the fact that prototypes of the Ver 
tol H-16 and Sikorsky S$-56, both twin 


engine fi insports, were nearing comple- 
tion. 


Seat-Mile Costs 


At the time, their appearance 
blamed for part of the coolness shown 
by short-haul operators towards a fixed 
wing replacement for the DC-3 

Another study, published near thi 
nd of 1953, predicted that a third of 
ill inter-city passengers would flv in 
helicopters by 1970. It was forecast that 
six million of them a 


was 


would be 
vear by 1960 
Ihe present ATA _ report 
that a helicopter operated by an airline 
must attract the low-fare, short-haul 
market and for this reason must have 
the lowest possible costs per seat or 


there 


declares 


ton-mile. 

For the smaller, metropolitan servic« 
aircraft, this is understood to mean a 
figure near 10 cents a seat-mile. In the 
case of the larger, inter-city helicopter 
the cost should go down to five or six 
cents a scat-mile. No present helicopter 
shows any promise of mecting these fig- 
ures 

Seat-mile costs for commercial opera- 
tors are now nearer 50 cents 

Pointing out that the designet should 
bear in mind that the transport rotor 
craft is virtually a “flying bus,” the ATA 
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ort savs cabin appointment must be 
casily maintained 
ible to embark and disem 


from its cabin 


simple ind Passen- 


gcrs must be 
k easily 


I'he report also emphasizes safety and 


declares that systems and components 
must be designed so that, if they fail, 
the fail sarc R 


Ihe ATA 


weather 


that 


col 


declared 
vital for 
that 
must be de- 


ommiuttec 
reliability is 
ind 
landing aids 


il operations naviga 
nal and 


cl yped to make this possible 


Heliport Study 


On the subject of heliports, the study 
lls for action based on what is known 
helicopter operation 

ts up criteria 
safety 

nd fa 
report 
rds ma\ 


is to size, location, 
noise problems, obstruc 
lities 
dmits that some of these 


1 
have to be 


changed on 
but 


st ps arc 


ot operating ricnice 


that, 


provide 


CX pC 
unless 
heliports, undue 


] ] ] 
rat 1iCad 


subject, ATA and the 
\ir Transport Assn 
manufacturing industry nearly 
7 when the latter 
ind towns from planning 


Inter 


disagr« ed 


discout 

pg cities 

h lip rts 
Aircraft 
Council 


no plans b« 


Heli 


time 


Industries Assn 
urged at the 
formalized until more 

known about the operating charac 
teristics of commercial helicopters (AW 


Nov. 29, 1954, p. 13 
No Mention of STOL 


(he report makes no 
STOL and VTOI 


replacement for 


current militar 
type of aircraft 
One of the reasons given by an Arm 
ibandonment of the 
velopment that the 
; needed to press work on other 
experiments in the 


mention of 
urcraft as a possible 
the helicopter despit 


enthusiasm for this 


spokesman for 
H-16 d 


mone 


project 1S 


more 
STOI 
Operating experts from short-haul air 
lines do not deny that the STOI 
holds promise. But, in 
more realistic action by helicopter man 
turers to meet their needs, the, 

el that it will be 1965 or 1970 before 
STOL or VTOL becomes a commercial 


possibilit 


promising 


ne ld 


idea 
pressing for 


Earlier Arrival 


In recent vears, the helicopter manu 
facturers have pledged that practical ait 
line helicopters will be in operation 
nearly a decade before STOL aircraft 
can be available 
Airline operators seem to feel that, 
helicopter manufacturers turn 
to the newer types of transport, the 
airlines may again be left waiting while 


military demands are fulfilled. 


} 
it ti 
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RUSSIANS are also letting their enthusiasm for commercial helicopter operations outstrip 


performance. 


Above is a Russian artist's conception of a commercial helicopter operation 


linking Vnukovo Airport with downtown Moscow. Sketch shows a civil version of Mil-4 


helicopter using Dzherijinsky Square on the edge of the Kremlin as a downtown heliport. 


Moscow Hotel is large building in background. 


Airline Pilots Cut 
From Ready Reserve 
Washington—Ihe Air Force 


flight personnel in_ the 
Reserve removed from units that 


mobilization basis. The An 


iction, which affects 300 resery 


means that flight crews and other 


personnel can no longer 


itions in the Air Force Re 


has Ol 
dered airline 
USAI 
ir on a 
lorce 
ists, 
key airline 
hold pos 
SCTVC 
Ihe Navy has declined to follow the 
Air Force 


employes of the 


lead and will continue to use 


ur transport industry 
in its active reserve 

Under the new policy, airline pilots, 
navigators, radio operators, flight engi 
neers, key support personnel and key 
personnel cannot fill Au 


Guard or At 


mobilization 


program 


managerial 
National 
Re SCTVC 


Re icy 
They 
pro 


lorce 
positions 
ire to be reassigned to a reserve 
gram which does not require immediate 
wailabilitv in a national emergency 

In an emergency situation, the au 
lines will be flying military transport 
missions as part of the Civil Reserve 


Air Fleet and will provide domesti 


transportation un 
ice Pattern. Air 
line personnel 
mobilization 
\ ulabl 

In 
res 
1\ ulabl 
Air kor 
to othe 


Ihe 

retirement ind 

their eligibility 

ists remove 

positions 

courses 

Reserve 

without mobiliz 
Air National 

trained under raining ¢ 

quotas will serve it the tou 

to which the ymmitted 

be ordered to duty in 

Reservists msidered 

to the operational training functior 

Continental Air Command and Ai 

tional Guard units will be ret 


adequately replaced 


r cy 
cnc 





Transatlantic Summer Air Traffic 
Falls Short of Expectations 


By Glenn Garrison 


New York—North Atlantic scheduled 
summer traffic, although up about 12% 
so far over 1955, is falling considerably 
short of the 20% or increase 
expected by the airlines at the begin 
ning of the year. Scheduled lines car- 
ried about 251,000 passengers during 
May through Julv, according to indus 
try sources. Last vear’s total for the 
comparable summer period was about 
224,000. 

Overall 
atlantic 
disappointing this year, too. 
none of the three months was an aver 
age load factor of 90% reached cast 
bound or westbound. Eastbound, the 
highest figure was reached in June, with 
an 89% load factor; the westbound 
figure for that month was less than 


50%. 


greater 


factors on the trans 
have been somewhat 
During 


load 
Carriers 


Passenger Totals 

eastbound passenger 
months were Mav, 
Julv, 51,000. 
were 27,000 
and 43,000 


\pproximate 
totals for the three 
36,000: June, 62,000: 
Westbound, the totals 
for Mav, 32,000 for June 
for July 

On the 
ures, Capacity 
the business to 
were 381,000 
both directions during the period, com- 
pared to 309,878 seats during the same 
Capacity increased 
about 22 eastbound and about 24% 
westbound, whereas the traffic increas« 
was 10 eastbound and 15% west 
bound during the three months. 

First-class traffic lag has done most 


months’ fig 
to have outrun 
extent. There 
wailable in 


basis of three 
ippecars 
some 


some scats 


period of 1955 





PAA Signs Aeroflot Pact 


Pan 
the first American airline to have an ex- 
change agreement with Aeroflot with the 
signing of an interline pact in Moscow. 

Signing of the agreement, which calls 
for exchange of passengers and cargo be- 


American World Airways became 


tween the two carriers, is viewed as a 
possible step towards the introduction of 
direct service to Moscow by Pan Amer- 
ican. 

Ihe U.S. flag airline opened negotia- 
tions with the Russian airline at the sug- 
gestion of the Soviet 
with the approval of the State De- 
partment. conducted in 
Moscow Pan 
American-Aeroflot interline pact. 


government and 


Negotiations 
led to the signing of a 














trafic rise 
passengers who 
during 


to brake the transatlantic 
The 33,000 first-class 
flew the Atlantic castbound 
May through July represented virtually 
no increase 1955. At the 
time, eastbound first-class seats were up 
12% to 45,000. Westbound, first 
class passengers were up 8% to 27,000, 
first-class seats up 10% to 44,000. 
Tourist trafic fared better: 116,000 
castbound passengers were recorded, a 
Westbound, the tourist 
of 18‘ 


OvVCI Salnic 


13% increase. 
total was 75,000, a 
last vear 

lourist seating capacity was up 25‘ 
castbound and 29% westbound during 


ove! 


the period. 


August Improvement 


"t over vet, 
boost 
ma\ 


However, the season isn 
md August figures will show a 
ovér Julv’s. But first-class traffic 
continue to be significantly off 

I'rans World Airlines reports a July 
loss of about 10% from July 1955 in 
transatlantic first-class _ traffic, 
with an approximate 7 rise in tourist 
passengers. For August, ‘WA expects 
the first-class total to be some 16% 
less than last vear. The airline’s tourist 
trafhc for August is 
ibout 18% greater t 
month in 1955 

Pan American Airwavs ex 
perienced an § iss traffic in 
crease in Julv over last vear, with a 
12 boost in tourist totals lor 
August, Pan American expects a 6% 
gain in first-class, a 24% gain in tourist 


tr iffic 


CAA Lists Airways 
Construction Program 


t of urport 


ilong 


expected to be 


han for the 
W orld 
i 


first 


Washington—A parti 


more airwa\ ind navigation 
iddition to the 16 areas eat 
radar (AW Aug 
has been announced by the 
Administration 


ymmussioned 


to receive 
facilities in 
marked for long-rang« 
27, p. 40 
Civil Aeronautics 
New facilities being 
during Fiscal 1957 will 
first major step tow irds implement ition 
of the three-vear federal airwavs plan 
Ihe program calls for control tow 
high-intensity ap 
proach lighting in 19 areas and VOR 
equipment at 82 \irports to 
receive air trafic control towers are 
Westfield, Mass.; Salem, Ore.; Erie, 
Pa.; Utica, N. Y.; Columbus, Ga.; 
Longview, Texas; Fargo, N. D.; St 
Joseph, Mo.; Santa Fe, N. M.; Fay 
ctteville, N C.;: Stockton, Calif.: 
Lynchburg, Va.; Worcester, Mass.; La- 


represent the 


ers in 17 locations 


airports 


favette, La.: Macon, Ga.; Rockford, Tl. 
and Hobbs, N. M. 


Approach Lights 


High-intensity approach lights will 
be installed at 

Albanv, N. Y.; Charleston, W. Va.; 
Davton, Ohio: Newark, N. J.; Austin, 
lexas; Greensboro, N. C.; Indianapolis, 
Ind.; Ft. Wavne, Ind.; Billings, Mont.; 
Louisville, Kv.; Atlanta, Ga.; Birming 
Ala.: Dallas, ‘Texas; Houston, 
lexas; Nashville, Venn.; St. Louis, Mo.; 
Burbank, Calif., and Spokane. Wash. 


New VOR 


VOR equipment will established at 

Agricola, Ga.; Akron, Ohio; Altoona, 
Pa.; Astoria, Oregon; Austin, Nevada 
Basolt, Nevada: Beatrice, Nebraska 
Bishopville, Md.; Blackwells Comet 
Calif.; Burlington, Vt.; Canton, Ohio: 
Carrollton, No Cavutaville, N. Y.: 
Charlestown W Va. Cincinnati, 
Ohio; Clarksburg, W Va Codi 
Wvo.; Coles Point, Va.; Keene, N. H 
Knobnostcr, Mo.; Lakeview, Oregon: 
Lancaster, Pa.; Liberty, N. ¥ Man 
chester, N. H.; McCall, Idaho: M 
Cracken, Pa Milford, Del.; Miami, 
Ila.; Molokai, T. H.; Mooresville, M 
Newcomerstown Ohio Newhall, 
Calif.; New Madison, Ohio; North 
field, Vermont: O'Neill, Neb Osh 
kosh, Wisi Coxcomb, Calif.; Cran 
dall. lexas: ey 


itur, Ill.; Del Rio 
lexas; Detroit Citv, Mich.: Edenville, 
N. ¥ El Centro, Calif.; Elk 
Wash.; Ele Wash.; Ethel, 
Evanston Illinois; Farallon Islands, 
Calif.: Fern  Prairic Wash. Flint, 
Mich Fowlerville, N. ¥ Gilroy 
Calif.; Gulfport, 


ham, 


Creck, 


\W ish 


Miss.: Hickory Grove, 
Pa.; Hog Island, Va.; Huntington, W 

Va.; Hvannis, Mass.; Jamestown, N. Y.: 
Jefferson, Missouri; Princeton-Blucfield 
W. Va.: Polvardero, N. M.; Rainelle. 
W. Va. Richland Center, Ind. Rich 
mond, Ind.; Rock Springs, Ariz.; San 
Bernardin Calif Sandusky Ohio 
Shelbyville Ind Shipman,  Ilinois; 
Show Low, A Sidnev, N. Y.; Sparta 
Junction, N J Swectvalles Pa. 
Springville, Pa.; Vesta, Va.; Walhalla, 
S. C.; Warm Springs, Nev.; Waterville, 
N. ¢ Wellsville, N. Y.; Westfield, 
Mas Williamsport, Pa. and Zane 

ville, Ohio 


Swissair’s First Half 
Cargo Business Increases 
irgo operation for the first 
1956 totaled 3,349,918 
ton-miles, an increase of 43‘ 
vear, the airline has reported 
gain—60‘ 0 
Atlantic 


was up 25% 


Swissair’s 
six months of 
OVC! last 
Biggest 
North 


business 


curred on the 
Swissair 
in Europe, 7% in the 
Near East, 42 in South America 
[he airline plans a second weckl 
transatlantic all-cargo flight in October. 


route cargo 
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Tacan/DME Chosen for U.S. Airways 


By L. L. Doty 


Washington—Tacan compatible DMI 
will be adopted as the common U.S. air 
navigation system 

The Tacan 
tween military 


controversy, waged bx 
ind civil aviation factions 
than years, came to a 
compromise settlement late last weck 
Air Coordinating Committee 


Navigation 


for more seven 
when the 

cepted its 
mendations 

The Air C Committee’s 
final includes the installation 
of Tacan stations to replace DME units 
this ar civil aircraft 

equipped with stripped-down 
distance 
ILS would remain in 
izimuth data and instrument 

Military aircraft would be 
fully equipped with Tacan receivers for 
ll navigational requirements. 

I'he compromise decision is the onl 
practical solution if co-existence of the 
two made technicalh 
l'acan and DME op 

band. Tacan has 
military 


Panel’s recom 


oordinating 
decision 
Under ingement, 
will be 
Tacan receivers for 
VOR and 


usc for 


informa 
tion 


ipproach 


is t be 


p ssible since both 


systems 


rate in the 1,000 mx 
favored b th 
better coverage in tactical 

perations while the Civil Aeronautics 

Administration has supported DME/ 

VOR eficient and accurate 


NBAA Opposition 


Even the decision was form 
ally announced National Business Air 
craft Association Louis 
Rothschild, Undersecretary of Com 
merce and ACC chairman, that the 
decision meant “the crucifixion of civil 
wiation’s svstem.” The Air 
line Pilots and Owners Association indi 
cated that it also would vigorously op 
pose the ACC action. The Air Transport 


because it 


security 


is mor 


before 


protested to 


common 


Association, an early opponent to Tacan 
took a neutral stand in the final stag« 
of the declaring that a final 
decision “‘has ind still 
the essential element of th 
this matter.’ 


| iCall 


debate 
been, remains 

ALTIINIG 
position mn 


Ihe 


of much 


issue has been the cause 


bitterness in aviation circles 


he long 


ind a primary reason behind t 
modem 
battl 


Naviga 


and 


delay in the development of a 
At one time, the 
+} 


led to mass resignations in the 


urwavs system 
tion Committee of the Research 
Development Board 

It has 
f congressional 


targct of a 


hearings and it one 


been the number 


time, almost spelled an end to the Air 


Navigation Development Board 


Navy Instituted Tacan 


Che Navy began the development of 
l'acan during the 1948-49 period in a 
search for a combination rho-theta sys 
tem capable of providing accurate beat 
ing and distance measuring information 
for carricr 
VOR/DMI 

The Ai 


supporting Tacan 


operations requirements 
could not fil! 
joined the 


Navy in 


need ot 


Force 
because the 
1 securitv-bound continental defens« 
system became evident with the explo 
sion of the first atomic bomb by thc 
Russians 

Ihe struggle was long aggravated bi 
the security clamps put on Tacan’s de 
velopment. As a result, the Civil Aero 
nautics Administration 
development and implementation of 
DME/VOR without official knowledg« 
of the ‘Tacan program until 
1953. By this time CAA had invested 
$20 millon in 450 DME stations 

The veil of secrecy on Tacan 
officially lifted in late 1954 when the 
Navy some of the details of 


continued its 


progress 


was 


disc I sed 


Ozark Hi-Per DC-3 


Conversion of former Swissair DC-3 for Ozark Airlines includes Hi-Per modifications such 
as wheel well covers, revised exhaust, in-a-door stair, but uses Pratt & Whitney R-1830-82 
engines instead of usual R-2000s. Conversion was done at Pan American Airways Hi-Per 


modification facility at Brownsville, Tex. 
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during a Radi 
fo tic mpo 


AVIATION WEEK 
DMI 


the svstem 
Commission 
sium in Was! 
had first revealed tl in 
trovers\ D« 

After final 
last vear, the 
flarc up a 
dilemma wer 
March 
wav for the 
ommon syste 
until 1965 as an 


CTV ict Wa ri 


1955 


vond June, 195 

Phe CAA refuses 
tarv, however 
VOR/DME program 
AOPA lined up with CAA to bring th« 
struggle to a head this vear. During 
th House Government 
Operation Subcommittec Rothschild 
disclosed that the ACC would reach 
the long-debated 


with 
VPA, NBAA 


ontinued 


hearing before 


final decision 
troversv late this summ 

Meanwhile, the An insport Assn 
vithdrew from its original stand and 
isked only for a fina to the 
problem to clear the way for a ingle 


f« der il 


cement 


urwavs svstem 


North American Plans 
Jet Utility Transport 
rth American A 
tion, Inc last weck announced its dé 
to enter the race for the large Ai 


market in twin-jet utility 
sweptwing four 


Los Angeles—N 


sion 
Force plan 
bv ' manufacturing a 
passenger-trainer-transport 

North Ameri 
completed wind tunnel tests and 
of the estimated engineering for a tran 
that will cruis« 


in said it alread 


} 
I 
= 


port and combat trainer 
at 45,000-ft than half wa 
across the continent without refueling 
The aircraft, powered by General Elec 
tric J85 turbojet engines, will have a 
takeoff weight of ipproximately 
14.000 Ib. Length will be 43 ft. and 
Wingspan 42 ft 

It will carrv a crew of 
passengers North American J 
neering work began early this vear after 
exhaustive studies \ 
mock-up will be completed by October 
and first flight will be early in 1958 

Air Force’s Air Materiel Command 
recently asked 28 manufacturers to con 
sider developing 1.200 and 
1,800 small and medium jet planes for 
joint AW 
Aug 

Cost of prototype development ind 
flight testing of the North American 
utility plane is estimated at approxi- 
mately $5 million. 


and flv mor 


PTOSS 
two and four 
said engi 


preliminary 


between 


commercial-militarv sales 


27, p. 29 
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Advantages of the 


ROLLS-ROYCE 


CONWAY 


BY-PASS TURBO JET 


for long range airliners 


* 


Lower weight giving increased payload 
Lower guaranteed specific fuel consumption 
Lower first cost and operating costs 


Less noise 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 





ICAO Pacific Pattern Revised 
l'o Permit ‘Random’ Flight Paths 


system of “random” 
Ocean that 


trans 


Washington—A 
ni VC thc Pacific 
| choice ot 


f] 
1 free 

cks has replaced the histori 

yattern 

v International Civil Avi 


LLC 


| 

i 1 
ranization ruling that bec 

Sept. 1, pilots may now plot 

transpacific hat 

m to take full advantag« 

ondi 


courses ft 
ind weather 


similar to that govern 
flights 
transpacific pilots were r¢ 
w one of six established 
n Honolulu and the West 
urwavs to Wake and 
tracks 5 
iltitude ot 


cks westward to the lai 


betwe 
Controlled 
re-designated 
minimum 
imilarly established to con 
ites most commonly flown 
now file flight plans ovet 
wn choosing without 

1 pre-established pattern 
be changed en route or 
revised only at designated 
nd only after 
ontrol centers 


receiving pct 
‘ irc now set at a width of 
to allow a 
butter 


50-mi. leeway and 
zone on cither 
yursc. A vertical separation of 
is required, and aircraft must 
longitudinal separa 
Atlantic tracks arc 


30 minutes.) 


side ot 


»a 20 min 
(The North 
1,000 ft 

nsisting 

fr +000 ft 
prevent interference 
tivity, although it has agreed to 
lower altitude 
Airlines 
is one method 


and 
upon a minimum 
for transport au 


with car 


consideration to 
in ccrtaim arcas scck 
WCI iltitucde 
f avoiding headwinds 
Chief advantage of the 
to the airlines lies in the 
ect routes that offer the 
and which 


of poor weather areas 


muniwnuMm 


random svs 
freedom 
greatest 
permit 


st from winds 


cuiventing 
Ihe old 
DC-4 requirements, was created in 1945 

the ICAO Northern Pacific Regional 
Air Navigation Committee at a mecting 
in Seattle when high-altitude flight was 
not a factor in Overseas Operations 

However, introduction of 
iirplanes and pressurized cabins, 
the airlines felt that an 
perational penalty was imposed by the 
fixed-route principle. Primarily, the ait 
lines were anxious to take full advantage 
of the jet stream and other wind cur- 
rents to maintaim maximum operational 
nd economic efficiency. 


system, based primarily on 


with the 
taste! 


unnecessa®ry 
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1 regional all 
Mamila during 
continu 
the jurisdiction of 
Control Cent 
by t Civil Aer 
] } 


ministration are cated 


Scattle, Anchorage. Honoh 


operated — by 


it Guam, Midwa 
lein, Okinawa and Tokyo 


CAB Postpones Action 
On Bermuda Fare Hike 


Acronautics Board 


on international au 


W ashington—Civil 
has deferred action 
iwreements involving emigrant fare 
Washington-Bermud 


eventualh 


line 
discounts and 
tare Both probabh will be 
disapproved 

Ihe emigrant fare plan w 
it the Cannes meeting of the Interna 
tional Air ‘Transport Assn Vhe 
would offer a 40 discount from tout 
st fares to emigrants from Europe 

Pointing out that it had disapproved 
similar plans in the past, the CAB said 
ncw 


pl yPOse d 


plan 


it would defer action on the pro 


1] with a view towards eventual dis 
pp! val 

Lhe Board said it apprecl 
irabilitv of facilitating emigrant trafh« 
but feels that “this aim more 


iccomplished through the 


ites the de 


ma be 
idequatelh 
use of charter 
which do not involve the dis 
teatures here presented.” 
The IATA iwreement 
W ashington-Bermuda fares 
Air Lines’ tourist 
route it absorbed 


Coloni il 


services, or other means, 


criminatory 


involving 
would raise 
ind first-class 
when 
Airlines 


Eastern 
fares on the 
Eastern took over 
June | 

Eastern’s Colonial Airlines Division 
flies between Washington and Bermuda 
via New York. The current fare between 
Washington and Bermuda is the same 
is the New York-Bermuda fare. Under 
the IATA plan, the Washington-Be1 
muda fare would be increased by the 
imount of the regular Washington-New 
York fare 

The CAB said it would not mind a 
fare increase that reflected the mileage 
difference on the two routes (Washing 
ton is 54 mi. further from Bermuda 


Northwest Awarded 
New Pittsburgh Routes 


W ashington—( 
1 Nort 


mtinuc 

nd Akron 
nit with : g l 
New York4 C 
lifted osed-door 
triction that prohibited Eastern from 
between Pittsburg! 
leveland o LD 
striction 
with 


lal und 


In the 


Board tc mpor iril 


ving passenge! 
nd Akron/Canton, ¢ 


tre inal decision on the 1 


issue was deferred for 


Northwest 
iuthority 
Northwest was chosen ov 
to off¢ 
the route 
smaller of the two airli 
said the 
Northwest 
est and | 
the weaker 
strengthening.” 


onsideration 


ipplication for tur 


| istern 
new competition for ipital on 
Northwest is th 
Ihe Board 
choosing 

North 


much 


I 
bec tus 


primary |! on for 

that between 
Northwest is 
need of 


was 
istern 
carrier and is in 


Mohawk Expects Profit 
From Mail Rate Change 
Mohawk Airline 


$65.95¢ 


1955 


expects its 


loss of to change into a net 
pront after renegotiation of a temporary 
under which Mohawk ope 
six months of th« 


carrier, im its 


mail rate 
ated during the last 
vear. The local service 
imnual report, also predicts a subsidy- 
free operation by the early 1960s, 
Mohawk flew 28 
total of 51 million passenger-miles dur 
reports, for 


Mohawk ranked 
trafhc among U.S 


3,000 passengers a 


ing 1955, the airling 
trafhe growth of 28 
fourth 
loc il SeTVICC 
Describing the integration of Con 
vair 240s into its DC-3 ficet, Mohawk 


supeC;nior il} 


in passcngel 
Carriers 


reports the Convairs were 
productivity, earning capacity and at 
Maintenance 
delavs were five to onc DC-3s 
during initial operation, Mohawk 1 
ports, but the ratio leveled out as the 
maintenance learning curve progressed. 


tractiveness to passengers 
ove! the 
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ever land 
ona 





Corporate pilot, sportsman, or business executive— you have had 





the experience of landing on a short strip, and the same uncer- 
tainty in a take-off from a short runway . . . and there are many of 


them throughout the country! 


Safe Flights SPEED CONTROL SYSTEM automatically handles 


the variances in take-offs, climbs, approaches, landings, and all 





SC-24 


a slow speed maneuvers. It eliminates making airspeed approxima- 


tions for weight, power, flaps, acceleration, ground effect, density 


altitude, etc. 


By centering the pointer of the Panel Mounted Indicator, you 





know you are maintaining the ideal approach speed, eliminating 
runway overshoots or undershoots. For take-offs, you are assured 
of maximum obstacle clearance, best initial climb under all weight 
and power conditions, and optimum speed in the event of engine 


failure on multi-engine airplanes. 


Stocked at major distributors or write to: 


a er iy CE hamid tila htt INSTRUMENT CORP. 
LEE gig : : a White Plains, New York 


a “PIONEERS IN LIFT INSTRUMENTATION” 
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Polish Airline Details Post-War Growth 


Warsaw—After ten vears of scheduled 
operation, Polskie Linie  Lotmicz 
LOT), Communist Poland’s state au 
line, reports that it has increased its 
passenger traffic four-fold over the 
pre-World War II level. It hopes to 
triple present traffic volume within the 
next five vears 

Last year, the airline carried 154,822 
passengers on its domestic and interna 
tional routes, according to International 
Air Transport Assn. reports. The carrict 
itself claims an annual load factor of 
over 79% 

Comparing present traffic with pro 
war Polish airline operations, LO 
claims that, using the 1938 traffic level 

base of 100, ton-kilometers hav« 
reached an index of 550 for all services 
and 1,905 for domestic operations. Pas 
senger traffic is set at 392 overall and 
1,760 domesticalh 

The Polish Government established 
LOT after World War II with the help 
of the Russian air force. War damagec 
installations were repaired, and the au 
line began scheduled service in 1946 

Ihe carrier's schedules are tied into 
the transportation network so that flight 
ind departures are timed t 
match railroad and bus schedules 

Flight frequencies reach a high 
five to six trips a day on some Polish 
route segments, and air-taxi service sup 
plements regular airline schedules 

At present, the Polish airline is flying 
over its route svstem with a mixed ficet 
of Li-2, I-12, Il-l4 and C-47 equip 
ment. The carrier also operates dozens 
of light aircraft 

LOT’s domestic route structure is 
designed to connect Warsaw with the 
nine provincial centers—Krakow, W roc 
law, Lodz, Poznan, Bydgoszcz, Stettin, 
Stalinogrud, Gdansk and Rzeszow. The 
carrier's system also connects the pro 
and links the southern 
with the northern 


rrivals 


- 


vincial centers 
industrial 
caports 
Connections are made at Warsaw 
with international routes. LOT als 
es to Paris, Brussels, Stockholm, Ber 
1, Copenhagen and Vienna in West 
em Europe; to Moscow and to Bel 
grade, Sofia, Prague, Budapest and 
Bucharest in Eastern Europe. 
Warsaw's Okecie Airport serves as 
junction point for operations of such 
carriers as KLM Royal Dutch 
Airlines, Acroflot, German Deutsch 
Lufthansa, Czechoslovakian Airlines, 
MALEV Hunganan airlines, GVI’ Bul 
garian aixlines and TAROM Rumanian 
uirlines 
Along with its transport operations, 
LOT operates a fleet of light planes for 
igricultural, forestry and aerial mapping 


work. 


regions 


foreign 
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INTERNATIONAL routes of LOT link Warsaw with European capitals—East and West. 
Foreign carriers also operate into Warsaw's Okecie Airport. Besides dozens of light aircraft, 
the airline operates a mixed fleet of Li-2, [I-12, I-14 and C-47 equipment. 
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DOMESTIC route structure of Communist Poland's state airline, LOT, connects Warsaw 
with nine provincial centers, and links southern industrial regions with northern seaports. 
Flight frequencies reach a high of five to six trips a day on some Polish route segments, and 
schedules are tied into the national transportation network so that flight arrivals and 
departures are timed to match railroad and bus schedules, 
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plane, 


In this perilous age when even one thermonuclear weapon can 
devastate a vast area, the vital role of maintaining our nation’s 
first line of aerial defense has been entrusted to the Lockheed- 
designed-and-built radar picket plane—the U.S. Air Force’s 
RC-121D and the U.S. Navy’s WV-2. 

In darkness and fog, in fair weather and foul, these twin sentinels 


operate around the calendar and the clock, at altitudes up to 
25,000 feet and at speeds up to 300 mph. Pressurized and air- 


conditioned, they provide 75-degree cabin comfort for a 31-man 
crew, even when outside temperatures are 60 below zero. 

The antenna reflector assembly in the belly radome of these picket 
planes was developed by Lockheed —enabling them to radar-scan 
an area of 45,000 nautical square miles from 10,000 ft. altitude. 
Only Lockheed produces long-range, AEW planes —a tribute to 
the all-weather capabilities of the RC-121D/WV-2, and to Lock- 
heed’s leadership in the early-warning electronics systems field. 


Lockheed 


AIRCRAFT CORPORATION, BURBANK, CALIFORNIA 


Look to Lockheed for Leadership 





Shortlines 





> British Overseas Airways Corp. op 
crated its New York-Bermuda servic« 
with a passenger load factor of 97 
in May, June and July. BOAC oper 
ites two first-class flights a week and a 
daily tourist service over the route, all 
with Viscount equipment 


> European airlines will increase flight 
frequencies by 7% and seat capacity 
by 12% under new schedules which 
become effective in October. Capacity 
will be increased with the introduction 
of Britannia, DC-7C, Metropolitan, 
Viscount Major and S-58 equipment 
this winter 


> International Air Transport Assn. 1 
ports that 9,350,000 passengers traveled 
over the international routes of the 73 
IATA airlines last vear. International 
passenger traffic increased 19% in 1955 
While international passengers com 
prised 18% of the total on all services 
IATA airlines, they accounted for 
29 of the passenger-miles flown in 


cheduled service in 1955 


> Riddle Airlines has selected Atlanta 
is a division base for its midwest route 
Ihe base will handle eight scheduled 
flights a day, including a non-stop 
Atlanta-Chicago service established this 
month 


> Swissair has three two-week tours of 
European cities ready for introduction 
of the IATA excursion fare on Oct. 1. 
Ihe all-expense tours include trips to 
London, Amsterdam, The Hague, Brus 
scls and Paris for $586; to Geneva, 
Madrid, Paris and London for $633; 
ind to Rome, Nice and the French 
Riviera, Paris and Versailles, London 
and Windsor for $682. 


> Trans American Airlines reports a 
13.4 increase in gross revenue for 
the first half of 1956. Revenues for the 
first six months were $7,604,410, and 
the airline flew 
180,086,000 passenger-miles 


120,369 passengers 


> Trans World Airlines will now give 
ticket stock to firms that are frequent 
'WA customers. A company travel 
desk checks reservations by phone, 
makes out the ticket, and the company 
reports monthly on the transportation 
used. . I'WA has joined a new 
freight bill clearing plan of the Chase 


Manhattan Bank. 


> United Air Lines will shift its family 
plan schedule Oct. 1 so it will be effec 
tive from Monday noon to Thursday 
noon instead of the present ‘Tuesday 


to Thursday schedule. 
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AIRLINE OBSERVER 


> CAA has raised its employment 


month to man the expand 


equirements for traf 
50 to 300 recruits per 
scheduled under the three-year federal airways plan 

> Air Line Agents Assn., an affiliate of the Air Line Pilots Assn. and 
representative of some 1,300 office workers and station agents of National 
Airlines, is suing the company for damages and retroactive pay. ‘The union 
claims that failure to issue two weeks notice on lay-offs because of a 
threatened pilots strike was a violation of current contract. Pilots had set 
August 17 as a strike date, and the airline slowed operations to a virtual 
standstill in preparation for the strike which the pilots failed to carry out 


(AW Aug. 27, p. 45). 


P Acroflot is flight testing the Tu-104 for scheduled service b replacing 
1-12 and Il-14 equipment with the jet transport n certain specified 
trips. ‘Tu-104 passenger flights have been conducted recently from Moscow 
to Copenhagen, Bucharest and king. For some time, the airplane ha 
operated extensive non-scheduled proving runs r the Moscow Orient 
Express route to Khabarovsk in Siberia (AW July 9, p. 2¢ 

> Air Transport Assn. has received permission to intervene in the general 
passenger fare investigation by the Civil Aeronautics Board despite objections 


of the CAB Bureau Counsel. 


> Bristol Aircraft urged British Overseas Airways Corp. to operate its 
Britannia 100s over the North Atlantic route into New York to help boost 
BOAC, however I] 
Britannia over Empire routes when the new aircraft goes int 
October. With the Britannia and the Comet IV, BOAC hopes 

cover lost ground on its Eastern and African routes from which approxi 


! 


sales of the turboprop transport hedule the 


mately 65% of the airline’s trafic is derived. Boeing Stratocruisers will be 
kept on the transatlantic route until BOAC receives the longer-rang< 
Britannia 300s sometime next vear 


> Trans-Canada Airlines will begin a pay-later travel plan on Oct. 1| after 
long resistance to the down-payment system. The credit plan will be 
available for flights on all TCA routes in North America and Europe. 


ast supplemental 


he carrier needs 


© Four female co-pilots are being recruited by a West C 
carrier because of the acute shortage of transport pilot | 
pilots qualified to fly DC-3 and DC-4 equipment to fill crew complements 
but will require the women to double as stewardess¢ While this is the 
first such request that the Pilots Employment Agency has received, calls 


previously have been accepted for women pilots to fly executive aircraft 


>» Chicago Helicopter Airways is the new name of Helicopter Air Service, 
the airline certificated to operate a scheduled helicopter passenger service 
in the Chicago area. 


> Government-owned Trans-Australian Airlines and Australian National 
Airways have sliced tourist-class fares in a rate war being waged against th 

low-fare, privately-owned Ansett Airways, which operates Convair 340 ait 
craft, and Butler Air Transport operating Vickers Viscounts. Ansett will 
shortly introduce Convair Metropolitan 440s into service 


> Northwest Airlines will redesign the interior of their aircraft next year 
when delivery of 14 DC-7Cs and eight DC-6Bs is accepted. New interiors, 
suggested by Douglas Aircraft designers, will emphasize newly-styled carpet- 
ing, seat fabrics and curtains. Walnut coloring in varying shades will pre- 
vail on walls and bulkheads. Exterior design will undergo only slight 
modification 


> Beirut Airport has opened a tax-free market with 24 separate stores to 


accommodate over 250,000 transient passengers annually 











‘ 


IN" THE MEDITERRANEAN SEA—Participating in am- which carried 15 helicopters from their home base at New 
phibious exercises of the U.S. Navy in the Mediterranean River, North Carolina. The training exercises featured 
area are Sikorsky HRS helicopters of the Marine Corps. helicopter vertical envelopment tactics. 


They are shown above with the escort carrier Siboney, 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 


SAVED—A DANISH SEAMAN— A Sikorsky HO4S helicopter from 
the U. S. Coast Guard Station at Salem, Mass., takes a Danish 
sailor from the merchant ship Paula Dan 25 miles off Block Island. 
The sailor, stricken with acute appendicitis, was lifted in the basket 
visible below the helicopter and was flown to a hospital ashore for 
surgery. 
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SAVED—A U. S$. COASTGUARDSMAN— 
Two days later the same HO4S helicopter 
picked up a U. S. Coastguardsman from 
the Nantucket Lightship. Also a victim of 
acute appendicitis, the man was quickly 
and safely taken to the same shore hospital. 
Helicopters have rescued more than 10,000 
people in all parts of the world. 
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WEW YORK AIRWAYS 





HELICOPTER HISTORY 
4 
LARGER S-58s FOR NEW YORK AIRWAYS—The first of a 
new fleet of 12-passenger Sikorsky S-58s has been delivered 
to New York Airways, the helicopter airline serving Greater 
New York and nearby communities in three states. Sabena 
Belgian World Airlines has ordered eight for its European 
helicopter service. Both lines currently use Sikorsky S-55s. 
The S-58s will be the largest helicopters to be in regular 
airline service anywhere in the world. 
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FIRST SCHEDULED HELICOPTER SERVICE 


On October 1, 1947, the world’s first 

scheduled helicopter service was started 

by Los Angeles Airways, carrying air mail. 

One of the line’s original Sikorsky S-51s, S a 
Ci § 


above, is still operating and has flown 
10,000 hours. Los Angeles Airways was a 
pioneer in night operation and instrument 
flying, and carried over 10 million pounds 
of air mail in its first three years. The line 


carries passengers as well as mail and 

express in its fleet of Sikoraky S-5Se. SIKORSKY AIRCRAFT 
BRIDGEPORT, CONNECTICUT 

One of the Divisions of United Aircraft Corporation 














AERONAUTICAL ENGINEERING 





Scientists Tackle Jet Noise Problem 


By George L. Christian 

Cambridge, Mass.—There are three 
basic ways to calm the noise poured 
forth by a large jet engine: use a quieter 
engine, install a muffler, or persuade 
the public to accept the 
cording to the acoustical consulting 
firm of Bolt Beranek & Newman, Inc., 
who are devoting considerable time and 
energy to the matter. The imminence 
of commercial jet flight is lending ur- 
gency to the problem. 

In their studies concerning the spe- 
problem of how to quiet a jet 
engine, BBN have 
this opinion, “Considering current en- 
gine design and the method of mount 
ing powerplants in pods slung under 
the wing, there is now no apparent, 
reasonable way of quieting a_ jet 
engine.” By reasonable, they mean 
without appreciable thrust loss. 

Nor is the noise problem posed by 
jet aircraft restricted to quieting the 
engines. At altitudes of 30,000 ft., at 
jet cruising speeds, boundary layer noise 
in the airplane begins to exceed that 
of the turbojets themselves, a situation 
which may call for a weight penalty 
in soundproofing. 


noise, ac- 


cific 


scientists reached 


Sound Specialists 
BBN is composed of a group of 


specialists in all phases of sound atten- 
uation and control. They have tackled 
and solved such diversified problems 
is silencing the supersonic NACA wind 
tunnel at Cleveland, designing a huge 
inechoic (non-echoing) room for Gen- 
Electric, and doing the acoustical 
engineering for the auditoriums, 
ference rooms and broadcasting studios 
for the United Nations building. 
Ideally, a jet’s tail pipe should end in 


eral 
con 


instead of a round 
But a long, thin slit 
produce back 


a long, thin slit 
hole. Savs BBN 
will inevitably 
and decrease thrust, so_ the 
remains a knotty one 
Substantiating BBN’s opinion that 
large jet engine noise suppression will 
be difficult is a statement made by E. E 
Callaghan of the National Advisory 
Committee for Aeronautics, Cleveland, 
at the Second International Congress 
on Acoustics recently held at the 
Massachusetts Institute of ‘Technology. 
Callaghan reported on research he had 
with N. D. Sanders on full-scale 


jet engines. 


pressure 
problem 


done 


“Greatly Alleviate” 


“T think that it is becoming increas- 
ingly evident that we are going to 
greatly alleviate the noise problem 
caused by jet engines,” Callaghan said. 
“There may well be some cost in per- 
mechanical 
vet, it 


formance and_ increased 
complication and weight. As 
would not appear that we have reached 
our goal of a minimum of 15 decibels 
reduction of the maximum sound 
pressure level 

“Continued effort, however, 
make such reductions feasible 
conversion of our crude test 
to finished hardware represents con 
siderable development effort. Further 
more, a great many problems of a 
practical nature remain to be inswered 

At the same meeting, Alan Powell, 
of the Department of Acronautical 
Engineering of the University of South 
hampton, England, cautioned _ that, 
although this first group of commercial 
jet aircraft, going into service in 1959 
ind 1960 may not exceed the 
made by present propeller-driven planes, 
that the suppres 


should 
The 


devices 


nose 


he did not sce noise 





NOISE POWER 


Million Watts 


Thousand Watts 


One Watt 


One Thousandth of a Watt 
One Millionth of a Watt 
One Billionth of a Watt 





Future Jet Aircraft 

“Century Series” Jet Fighters 
Commercial Jet Liners 
Super-Constellation (Take-Off) 
DC-3 (Take-Off) 

Large Pneumatic Riveter 
Large Orchestra 

10 HP Outboard Motor 
Blaring Radio 

Automobile on Highway 

Voice 
Voice—Conversational Level 
Voice—Very Soft Whisper 


NOISE SOURCE 





Shouting 








sion techniques now under considera 
would reduce noise sufficienty as 
plane engines got bigger, more powe! 
ful and more numerous. He emphasized 
the need for more research and the 


tion 


need for a more thorough theoretical 
understanding of this problem 


20 Decibels Too Noisy 


Ground noise made by a 
transport at takeoff is 15-20 db 
the accepted tolerance level, according 
to BBN. 

De. Leo Beranek, president, sai 
that, because neighborhood tolerancc 
to jet noise varies with its intensitv, fre 
quency and duration, it is hard to ¢ 
tablish an accurate yardstick of what 
will and what will not be 
He said 

‘It was estimated by Boeing in th 
corrected version of their paper given 
this vear to the Institute of Aeronautical 
Sciences that the 707, with fow 
engines at takeoff power, will produc« 
a maximum overall sound pressure lev« 
of 130 db. at 900 ft. (Beranck 
parenthetically that independent studies 
made by his company of the Pratt & 
Whitnev Aircraft J57 substantiate th 
figure) 

Assuming an 
present-day neighborhood tolerance t 
lirport this level is about 2 
decibels than 


four-jet 


above 


icceptab! 


] 


idded 


active airport and 
noise, 
greater urrently per 
missible.”’ 

Noise made by the DC-6 series am 
plane have been ac 
by the airlines as the vardstick against 
which the jets—707, DC-8 and Golden 
Arrow—will be measured and which 
thev will not be allowed to 
In a recent survey made by the Swedish 
Civil Air Board (AW June 189p 107 
of the noise level of several different 
makes of aircraft taking off from 
Bromma Airport, DC-6Bs’ range wa 
100-116 db.., 
statement. 


BBN 


appears to eptcc 


exceed 


which supports Beranck 


three 


More 


these 


nNoOse 


officials cited 
methods of making jet 
icceptable to those groundlings whi 
have to listen to them: 

e Use a less noisy engine. Such power 
plants as by-pass and low temperaturc 
jets are inherenth, than the 
conventional designs. The by 
such as the Rolls-Rovec« 


noisy because the 


less noisy 
mor%re 
pass engine, 
Conway, is less 
existing by-pass air reduces the velocity 
gradient across the exhaust shear plane, 
quieting the engine. All the 
created by a jet engine at full thrust is 
caused by the shear along the surface 


noise 
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CONTOUR plot of jet engine noise is plotted along a scale marked both in miles and feet. Sound levels are in decibels. 


between the rushing exhaust and EQUIVALENT STEADY SPL IN 300-600 CPS 
quiescent ambient air.) RE SPONSE 
By designing a jet which would havc viGOROUS 
) lower total turbine inlet temperature, OQ" 
noise can also be reduced because exit 
velocity decreases and tail pipe perim eunpennes 
eter increases, both being factors which COMMUNITY 
help quiet the engine. Both types of — ee 
engines will give a noise reduction of 
approximately 6 db. with no loss in 
thrust or performance 
© Use a noise suppressor. Depending on 
the design, tail pipe noise suppressors 
may be expected to cut jet engine 


noise by about 6 to 18 db. Disadvan 1\ RANGE OF EXPE 
; FROM NORMA 


40 








tages of noise suppressors are that they 








impose a certain weight penalty NO OBSERVED 
— - “S 0 E 


eate thrust losses ranging 
COMPOSITE NOISE RATING 


will cr 
m 1 to 5%, both being undesirable 
the airlines. Another factor not to AVERAGE expected community response to intruding noise as a function of noise ratings. 
ignored is that no jet exhaust 
muffler capable of fiving vet exists 
e Influence the public. An abstract, 
psychological factor, but one which 
may be as effective as the engine type 
or hardware noise reducers just listed, 
is an effective public relations cam 
paign which will increase neighborhood 
tolerance of airport noise 10% 
An unknown factor is whether the 
fferent tonal character of jet engine 
noise compared with piston-engine-plus 
propeller will result in a_ different 
neighborhood tolerance. 
\ trend which may mitigate the 
increased noise of jets is the increasing 
use of air conditioning, which results 


in houses being closed both summer 
nd winter. Closed windows and doors 
do much to reduce noise. This is 
even more applicable to office and 
other buildings surrounding the airport. 
\ noise problem peculiar to jet 
transports is the fact that, in gencl il HOW an artist conceives a slit exhaust for a turbojet engine, the most effective silencer. 
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NEW IDEA FOR AVIATION! 


TOROG:SET 


can be power-driven tighter 
than any other fastener 


The biggest news in 


fasteners comes from .. .' 


New TORQ-SET, created by American for the aviation industry, 
can be power-driven tighter than any other fastener. 

It can do this because the driving walls of this highly-effective 
recess provide a direct axis that can be driven at extremely high 
torque, yel removed without difficulty. Furthermore, TORQ-SET is 
supplied in highly-alloyed steels and the new recess design permits 
high driving force without burring or distorting. 

On-the-job performance has shown consistent, uniformly 
smooth head surfaces, eliminating the need for refinishing after 
driving. 

TORQ-SET is a product of the same research that developed 
the famous Phillips Head fasteners. It is produced by American as 
a completely-forged product, which makes possible unlimited 
production enhanced by the fine physical qualities of cold forming. 

To find out more about how TORQ-SET can solve aircraft 
fastening problems, write, wire or call American Screw Company, 

Willimantic, Conn. 


AMERICAN SCREW CO. + WILLIMANTIC, CONN. 
NORRISTOWN, PA. + CHICAGO, ILL. + DETROIT, MICHIGAN 


West Coast Sales Office and Warehouse: 
Air Industries of California, 922 W. Hyde Park Bivd., Inglewood, California 
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TOOTHED NOZZLE on one of the Pratt & Whitney J13-L turbojets powering the Boeing 


707 is one of several configurations developed by Boeing engineers to quiet the ground 


noise level of the four podded powerplants. 


rhis demonstration, conducted at a mock-up 


air terminal built at Boeing Field, was held for the benefit of 50 airline and six Civil 


Acronautics Administration representatives. 


The 707 was started, taxied out, returned 


to the ramp and parked repeatedly during a three-hour period to simulate operation in 


today’s air trafic. A Boeing KC-97 


normal complement of passenger and baggage handling gear was around. 


added trafic load to the simulated ramp and the 


Temperature 


and velocity of the jet exhaust against the building walls were measured. 


“swish” of the boundan 
of the engines 
30.000 ft. and 
it sound frequencies above 600 cps 
Important speech range is about 300 
5,000 cps At 40,000 ft., engine nois« 
ise will predominate 


terms, the 
la ¢ exceeds the roat 
it altitudes exceeding 


boundary laver n 

completeh 
Beranek cited thes« 

quieter at 


reasons for jet 
engines becoming CTUs¢ 
Ititude 
© Less air (th 
ed through the engine, 
noise is generated in the shear plane 
e Lower velocity 
he shear plane since the forward mo 
m of the aircraft reduces the relative 
speeds of exhaust and ambient air b 
n amount equal to the speed of the 
rcraft 
e It is harder to 
fied air because the air 


ur being rarer) is pump 


therefore les 


gradient exists across 


generate noise im fal 
‘slides by mor 
sily when rarefied 
Conversely, at low altitude and high 
gine thrust, the powerplant’s roat 
ill be the disquicting noise, particu 
larly in the rear of the plane during 
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take off and climb. BBN officials believc 
that it will take about twice as much 
sound-proofing (in terms of weight 
to quict the roar of a comme: 
required in a 
However, the same men 
emphasize they see no unsolvabl 
problem to quieting the interior of 
jets—the real problem lies outsidk 
Since, at takeoff power, 100 of al 


NOISE produced by a jet engine is gener 


ial jet’s 
cabin than is 
engine plane 


ited behind the engine, all muffling 


+} 


cerned With this no1sc 
reated within the 


wine itself is discounted 


} ' 
scncmecs are Conc 


ind any sound 
Ihe noise is caused by air turbulence 
urring at the shear surfac« 
the ser a ur blasting through the still 
he st frequen Ics OK 


between 


surrounding air. Hig 
cur at the engine exhaust where the tu 
sulence shear line between cxhaust and 


Width 


shear line increases as it recedes 


umbient air is relatively narrow 
of the 
from the engine tail pipe and_ the 
frequency) becomes correspondingly 
lower! 

Noise power produced in the exhaust 


piston | 





for complete 
testing of 
aircraft components 


Some of America’s largest aircraft 
corporations rely regularly on Aetco 
services ... to achieve quick quali- 
fication of products for use on pro- 
duction line . .. and to free company 
engineering personnel for other proj 
ects. 


WRITE FOR BOOK: 
“How Aetco can help you.” 


AIRCRAFT EQUIPMENT 


TESTING COMPANY 
1806-12 FLEET STREET 
BALTIMORE 31, MD 
America’s First Independent 


Aircraft Testing Laboratory 
Hydraulic, pneumatic, electric (400 


cycle, AC-DC) and mechanical 
IN FLIGHT TESTING! 


Wy 








first primary jet trainer 





Ready today for training tomorrow's jet pilots 


Now it’s jet training from the ground up! 


Temco’s two-place jet trainer — the Navy’s TT-1 — 
opens up an entirely new concept in military flight train- 
ing. Now, student pilots can actually begin their training 
in a jet aircraft. 


Temco developed its fighter-type trainer to give fledg- 
ling pilots jet wings at the very start . . . to shorten the 
number of hours required for military flight training pro- 
grams. Outstanding safety features, ease of handling, plus 
the flight characteristics of true jet performance make the 
TT-1 today’s most efficient answer to the needs of military 
training commands. 


The TT-1 will be a “new” aircraft tomorrow and for 
years to come, thanks to its carefully engineered growth 


factor. Temco designed its rugged trainer to permit 
important up-to-the-minute changes with only minor 
modification. 


Proving its worth in competitive flight evaluation tests 
at the Patuxent River Air Test Center, Temco’s jet trainer 
won its Navy wings in June to bring closer the day when 
a cadet flyer’s first solo will be jet-powered. 





Engineers: Openings in all phases of aircraft design and 
development; write to Joe Russell, Engineering Person- 
nel, Temco Aircraft Corporation, Dallas, Texas. 
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tomorrow’s 
opportunities... 


for today’s 
engineers 


Tomorrow’s opportunities 
are opening up right now at 
Temco—and today’s engineers 
are needed to fill them. 

You'll never get “lost in the 
shuffle” at Temco. Its dynamic 
pace and rapid expansion leave 
no room for unused ability, 
wasted work. Your chance to 
grow with Temco is limited 
only by your own talents and 
training. It’s the kind of place 
where you can begin today 
building for tomorrow’s secu- 
rity. Want actual proof of your 
opportunities to grow with us? 
Write: 

Engineering Personnel, Dept. C 
Temco Aircraft Corp. 


Box 6191 Dallas, Texas 


Opportunities now in: 
Structural and mechanical 
design 

Aerodynamics 

Flutter and vibration studies 


Structural, servo, environmental 
and electronics test laboratories 


Standards 
Technical writing 
Materials and processes 


+ Kr 
/ 


AIRCRAFT CORPORATION, DALLAS 
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of a jet engine fitted with conventional 
circular tail pipe increases with the 8th 
power of the exit velocity of the 
exhaust gas. ‘Therefore, any slight in 
crease in the tail pipe’s perimeter, 
transverse to the axis of the 
will result in an appreciable reduction 


in noise because of the lowered velocity 


cngine, 


gradient between exhaust and ambient 


| air. Ideal way to increase the tail pipe’s 


perimeter is to flatten it into a long, 
thin exhaust” generally 
similar in shape to the rectangulat 
trailing edge exhaust the firm developed 
for the very quiet Convair +40 Metro 
politan. As Beranck put it, “We believe 


orifice—a “‘slit 


| that an improved jet engine from the 


noise standpoint would result if the 
. could be made in the form 
Where this slit 


exhaust 
of a long, thin slit 


| could go on an airframe, and meet all 


the other requirements of the airframe 
and powerplant design is really beyond 
our province 

rhe slit shape is more effective than 
the flower configuration proposed by 


Bocing to the IAS earlier this vea 
AW Jan. 30, p 28 
Beranek, because the 
of the flower type 
regroup, thus partialh 
cftect of the device 
BBN acoustic experts 
work to quiet 
they have reduced the difficult scien 
to an almost routine job. As the put 
it We have gotten to the point 


. } 
where we can calculate the amount 


iccording t 
noise coming out 
silencer tends te 
nullifving th 
have done 


much wind tunnel 


noise you Can cxpect out of a g 


wind tunnel 
A major 
field was the noise 
firm did for the world’s 
sonic wind tunnel, the 6 x § ft. tunn« 
operated by the NACA at Lew 
Flight Propulsion Laboratory in Clev« 
land When the tunnel was first 
opened, its 


iccomplishment in th 
control work the 


largest supe! 


electrical power requ 
could onl 


Cle 


ments were so great that it 
it night, while 
land residents slept 


With the 


be oper ited late 





CONVAIR 440’s rectangular exhaust opening which replaces two circular jet augmenter 


tubes is new sound improvement program. New muffler, inner cabin window assemblies in 
first eight rows of seats, application of acoustical tape to some interior surfaces, addition of 


fiberglass soundproofing, are all part of sound lessening program for 440 
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Proves Quality Workmanship at LAVELLE 


The microscopic inspection equipment and actual photo- 
micrograph of a titanium automatic heliarc butt weld 
250x, shown above, are typical of the quality control 
techniques employed by Lavelle to assure production per- 
fection of critical parts and components for the air- 
craft industry. 


Advanced facilities and methods for welding titanium 
and high temperature nickel and steel alloys . . . Govern- 
ment Certified technicians and equipment .. . p/us careful 
inspection and follow-through by experienced specialists 
at every stage of production, add up to greater speed, 
efficiency and economy in meeting customers’ exacting 
specifications at Lavelle. 

Learn how this complete service proves the quality work- 


manship of the precision components you require... 
when you call on Lavelle for your fabricating needs. 


(©) 
Additional data on Lavelle’s specialized fabricating ser- © 


vices is contained in this illustrated brochure. Write for 
a copy without obligation. 


ZZ; Swell S. 


LAVELLE AIRCRAFT CORPORATION * NEWTOWN, BUCKS COUNTY, PA. 
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the growl of a ram jet could be heard 
10 miles away. Neighborhood reaction 
was quick and angry. After BBN’s 
additional noise control structure was 
added, a man walking past the tunnel’s 
exit could tell whether or not it was 
operating only by feeling the exhaust 
ing hot air; all noise has been muffled 

Currently, wind tunnel projects are 
under way for these companies: two 
for Douglas, and one each for Convair. 
North American, Boeing, and Arnold 
Engineering Development Center 

In the same vein, BBN has designed 
over 200 jet test units for dozens of 
engine and airframe manufacturers and 
for the USAF. 

Another important facet of BBN’s 
work is in determining the effects of 
aircraft noise on airport planning and 
on the surrounding community 

The firm has been advising the Port 
of New York Authority for several 
vears on this problem. It still is making 
many survevs for the military for such 
purposes as location of new housing 
near an air base. 

he main criterion of noise accept 
ibility is SIL (speech interference level 
If noise consistently interferes with 
eee the public gets angry. ‘Th« 

igher the frequency of interference, the 
more violently the public reacts 

Another big objection to noise 
exclusive of a fear connotation such 
is might have been generated at New 
ark where residents had reason to 
issociate aircraft noise with crashes 
ind loss of life) is disturbance of sleep 

Aside from the multi-million doilar 
inechoic room for GE, which measures 
59x49x44 ft. and has walls 18 in. thick 
BBN has done these non-aviation jobs 
served as acoustics and noise control 
consultants for General Motors new 
$100-million Technical center; quieted 
the latest Evinrude and Johnson out- 
board motors; provided noise climina 
tion and control recommendations fo1 
the experimental lightweight Talgo “X’ 
train; undertaken noise control studies 
on pre-fabricated houses for U. S. 
Steel Corp.; designed Diesel locomotive 
horns to sound like steam whistles 
ictual steam whistles required too large 
1 volume of air to be effective 

lhe company also has done interion 
acoustical design for such halls as the 
Kresge Auditorium at M.L.T., th 
World Zionist Congress Building in 
Jerusalem and the Aula Magna Audi- 
torium of the University of Venezucla 
in Caracas. 

BBN was formed bv R. H. Bolt and 
L. Beranek in 1948. Both men, plus 
R. B. Newman and another membe1 
of the firm, J. J. Baruch, are on the 
faculty of M.I.T. besides managing 
BBN. 

The firm grosses $500,000 a vear, 
strictly in acoustical consulting; it 
produces no hardware. 
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relate, 


BLADES 
for AGT 


Design and Build: 


@ Forge Dies 


© Trimming Dies 


@ Investment Molds 


Machine to \A7 


® Forgings 

@ Solid Stock 

@ Investment Castings 

@ Centrifugal Compressor 
Wheels 


*Your specifications 


erm-electric 


METERS CO., INC. 


Ithaca, New York 


MALLORY- SHARON reports on 


How a METAL IMPROVEMENT Helps 


maintain B-52 production schedules 


@ Here’s the Boeing B-52 global 
bomber . . . flying 400 pounds 
lighter because the new metal 
titanium is used extensively in 
the jet engine pods. But in forming 
titanium parts, Bell Aircraft, one 
of the firms which produces the 
complete pod assemblies, original- 
ly encountered production delays 
because of variable “‘springback”’ 
in forming titanium sheets of 
different strengths. 


To overcome this, Bell segregates 
titanium into different strength 
groups, which are color coded 
and handled separately with im- 
proved forming techniques. Here 
Mallory-Sharon’s new “quality 
certification” of titanium proves a 


substantial time saver. With this 
method, we not only meet speci- 
fications, but certify average 
strength of each heat we pro- 
duce, and certify that 97.5% of 
each heat is in a narrow range 
of this average. This eliminates 
the need for tests to segregate 
incoming material. . . helps cut 
fabrication costs . . . and permits 
meeting production schedules on 
time. 

Quality certification is another 
first from Mallory-Sharon .. . a 
leading producer of titanium and 
titanium alloy mill products. Call 
us for your requirements in this 
lightweight, strong, corrosion 
resistant metal. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 





Russian Engineering Education—Part 3: 





Soviet Aircraft Training Well Integrated, 


By Leon Trilling* 


The vertical integration of all facili- 
tics and functions—including the train- 
ing of specialists under the various in- 
dustrial ministries is especially thorough 
in the Soviet aircraft industrn Aside 
from the historical and political factors 
which have led to the development of 
vertically integrated industrial com- 
plexes under cach ministry, the require 
ments of military security have made it 
desirable that all research, planning and 
production within the aircraft industry 
of the Soviet Union be concentrated 
under a single leadership and known to 
as restricted a group as possible. 

Ihe Soviet aeronautical industry is 
embraced in a closely knit complex of 
three ministries, the Air Force (an ait 
branch of the Ministry of Defense) and 
the Civil Aviation Ministry as the only 
customers, and the Ministry of Aircraft 
Production as the only producer. The 
training of acronautical engineers, the 
administration of aeronautical research 
laboratories, and the publication of aero- 
nautical technical literature are wholly 
in the hands of these ministries 

The Air Force and Civil Aviation 
Ministries specify the performance re- 
quirements of any given aircraft, the 
Air Force playing by far the leading 
role in this respect, not only because 
it orders almost the totality of the 
production but also because regulations 
require that air transports and passenger 
aircraft be adaptable to military use 
with a minimum of effort The Air 
Force, therefore, needs and trains a 
rather large corps of military air engi 
neers particularly skilled in development 
work, in general design and perform- 


MIG-17 AND BADGER formations are used as the backdrops for these 

pictures of Russian pilots in their press. MIG-17 squadron (top) has tail “Ya : 

flash in red extending forward along the fuselage to nose. Seven Badger ‘ 4 ; aA 
medium jet bombers show first closeup of rear gunner position, with 

visual observation panels below a small radome. Blister on airplane 

behind head of fourth pilot from right is unidentified, could be a 


housing for drogue chutes. 
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ince evaluation, and in actual proto 
type testing. It also trains air engineci 
ing officers skilled in the techniques of 
ircraft repair and maintenance 

Chis training takes place at three mil 
itary air academies: the Zhukovskii Mil 
itary Air Academy in Moscow, the Air 
Engineering Academy in 
ind the Militar, 
lege in Riga 


founded in 


Leningrad, 
Air Engineering Col 
The Zhukovskii Academy, 
1923 in 
suggestions of the great 
nautical scientist, N. | 
(1847-1921 ind the 
of the research 
and development on aircraft and other 
ind trains highly skilled en 
ginecrs Tlie Leningrad Academy con 
centrates on aircraft designers and also 
i high standard The Riga 
Air College specializes in maintenance 


response to the 


Russian 


icToO 
most important 
three, is verv active in 


weapons, 


maintains 


problems 

On the graduates of the Zhukovskii 
ind Leningrad Air Academies rests the 
responsibility of deciding what tvpe of 
uircraft can or should be produced and 
whether a given prototype fills the bill 
of particulars Since their 
competence and judgment 
the quality of the equipment of the 
Red Air 


ind trained with exceptional carc 


technical 
determine 
these selected 


Force, men are 


Elite Institution 
The Zhukovskii Air Academy is an 


elite institution to which everv vear 
1,600 unusually able and reliable 
young engineering students or engineers 
are assigned by the Communist party 
It is not possible to apply or compete 
for entrance to the Academy; admission 
is by party invitation only. Upon ad- 
mission the young men receive a com 
mission in the Red Air Force Engi- 
neering Corps which apparently varies 
between the rank of lieutenant and cap 
tain, depending on previous experience 
and record. Since they draw military 
pay and are entitled to uniforms, room, 
ind board at government expense in 
iddition to the equivalent of PX priv- 
ileges, their material situation is far 
better than that of a civilian undergrad- 
uate or even graduate student. 

The course at the Academy, which 
lasts five vears, is almost entirely on a 
highly advanced level, the students hav 
ing already completed or nearly com 
pleted their regular course before ad 
mission The teaching is bv leading 
scientists some of whom are members 
of the Academy of Sciences and many 


some 


Leon Trilling, assistant professor of 
Aeronautical engineering at Massachu- 
setts Institute of Technology. 
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Zhukovskii 


whom hold simultancous senior pro 
tessorships at Moscow University or at 
the Ordzhonikidze Moscow <Acronau 
tical Institute 

Pay scale is higher by 40 at the 
Zhukovskii than in civilian in 
titutions, 
for whom 


\c idem\ 
except for 
this mav be les 


scmior professors, 
important 
in view of their many other sources of 
income. Until his death last year, V. \ 
Golubev, head of the Mathematics 
Mechanics Faculty of Mo 

versity, held the Mathemati 
the Chair of Aerodynam 
held for vears by Profe 
Yur student of Zhukovskii 
Soviet applied acrodynami 


many 


Not Easily Evaluated 


Since military 
sive publication on acronautical engi 


security forbids exten- 
neering subjects, the creative achieve 
ments of the Zhukovskii Academy staff 
ire not easily evaluated; but some idea 
of their qualifications may be gained 
by a study of the textbooks which they 
published Approximately 
Soviet aeronautical text 
books it the Libarary of Con 
gress have been written by members 
of the staff of the Zhukovskii Air Acad 
emy, notable among them B. N. Yurev’s 
Applied Aerodynamics, 
which is a standard required textbook 
in all Soviet aeronautical institutes 

Other Zhukovskii Academy - staff 
members who have written extensive 
textbooks include B. N. Goroshchenko 
(performance of high speed aircraft) 
Gudtsev (metallurgy), and A. A. Uman- 
ski (airplane design). 

The Air Academy 
principal technical departments or facul- 
ties, namely, in order of importance 
ind of prestige among the students 
e Aeronautical Engincering Design and 
Performance 
e Aircraft Equipment (in particular, 
electric, electronic, and hydraulic) 
e Armament 
e Administration 

The Faculty of Aeronautical Engi- 
neering, which teaches aircraft design 
ing and design evaluation, is primaril: 
concerned with applied aerodynamics 
the studv of air loads and their effect on 
the stability and control of an aircraft; 
the performance, speed, range and rate 
of climb of the aircraft when powered 
by a specified engine. It also deals with 
problems of general design layout and 
with calculations of strength and rigidity 
requirements 

The Faculty of Aircraft Equipment 
teaches the arrangement and design of 


have one 


third of the 
ivailable 


three-volume 


consists of four 


mechanical, lectrical, and hydraulic 

control stk 

mechanisms 

last tew vea 
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ecitation 
togeth« 
body attends 
in the first two 
they receive 


mathemati 


training m the 


ences 


physi s, etc 


courses not 


which are treated as service 


icscrving own 


l'rom the 


specialization Starts 


l department of thei 
of the sec 
with much empha 
often related to 


middle md year on 


sis on individual work 


practical weapon development programs 


Some Teach 


graduates of the air 
ofhicers, they 
do not all pursue military careers. Some 
teachers. Melnikov is a pro 
fessor in Leningrad 
docent at the Kharkov 
stitute. Zaks is a docent at the Central 
Asian Polytechnic Institute in Tash 
kent, where, since there is no acronau 
tical faculty o1 institute 
in Tashkent o1 nearby, he is 
presumably in the Mechanical Engineer 
ing Faculty, thus demonstrating a de 
gree of versatility and supporting the 
party policy of strengthening outlying 
educational institutions by bringing in 
ible, energetic voung men. Othe 
ni become senior designers, and 
Gurevich and Yakelev, for 
have gained great reputation 
The Air Academy graduates play a 
fundamental ro] setting the design 
philosophy of the Soviet aviation indus 
try, either by designing prototvpes or by 


Although the 


academies are engineering 


become 
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Lockheed Electra jurppe 1 
ized 


with aH 4 Transistor 


Fuel 


Martin RB-57B Canberra 
Tra 1stori2 d Fuel Gaee. 


Fairchild C-119—equipp 
Honeywell Vacuum 


Douglas DC-7C—equipped 
with « Honeywell 


Transistorized Gage. 


Lockheed F-104A Starfighter 
equippe 1 with a Hor els 


Transistorized Fuel Ga 


Lockheed 1649A Super 
Constellation—equipped with 


j , 


Honeywell Transistorized Fuel Gage. 


Douglas DC-6B—equipped with a 
Honeywell Vacuun Tube Gage. 


Convair 440 Metropolitan 
equipped with a Honeywell 


Vacuum Tube Gage. 


Martin XP6M-1 Sea Master 


Transistorized Fuel Gage. 


a me 


Boeing B-47 - uipp 


Honeywell Vacuum Tube Fuel Gage. 


Cessna 620—equipped with a 
Honeywell Transistorized 
Fuel Gage 


Convair 340—equipped with a 
Honeywell Vacuum Tube Gage. 


Cessna T-37A 
Honeywell Va 


Vertol H-21 


Honeywell Transisi 


Lockheed C-130A Hercules 
t ‘i Ip pe / li ; H rit ue lj 


Vacuum Tube Fuel Gage 


Convair XPY-1 Pogo—equipped 
uith a Honeywell 


Vacuum Tube Gage 
. 





Lockheed 1049G Super 
Constellation- “ipp 


Lockheed T2V-1 SeaStar 
‘ / with a H ney tu ell 
f 


Martin PSM Marlin 
f H 


i 


Avro CF-100 Canuck—equippe 


with a Honeywell Vacuum 


Tube Gage. 


Grumman FIF-I Tiger 
equipped with a Honeywell 
Transistorized Fuel Gage. 


Boeing 377 Stratocruiser 
equ ipped uith a Honeyu ell 


Vacuum Tube Gage. 


Boeing 707 Jet Stratoliner 
equipped uly ad Honeywell 
Transistorized Fuel Gage. 


Sikorsky S-56 Helicopter 
equipped with a Honeywell 
Tran istorized Fuel Gage. 


egulppr du ith a 
Honeywell Vacuum Tube Gage. 





Today’s standard 


of measurement— 


ELECTRONIC 
FUEL GAGE 
BY HONEYWELL 


Today, on practically every major aircraft— 
both commercial and military—you'll find a 
Honeywell Fuel Gage. 

Lightweight, compact and ruggedly 
Honeywell Gages are adaptable to every type of 
installation and flight characteristic 

The universal preference for Honeywell Gages 
to perform the vital function of fuel measure 
ment is based upon a number of excellent 
reasons—of which unquestionably, 1 liabil 
and accuracy are foremost 


ll assures reliability through the 


highest standards of quality control, plus end- 


Honeywe 


le SS ope rational te sting. 

And whether it’s a Honeywell transistorized 
fuel gage, or a Honeywell vacuum tube gage, 
it has pin-point accuracy that can measure any 
fuel load to within two percent—even under 
the most severe operating conditions 

In addition to the many aircraft shown here, 
other representative aircraft that fly with Honey- 
well Transistorized Fuel Gages are: Grumman 
FOF-8 and FOF-8T, Avro CF-105, Ryan Model 
R-69, Convair B-58, Boeing KC-135, Bell H-40. 

For further information about Honeywell 
Gages and other automatic fuel system controls, 
write Honeywell, Dept. AW-9-215, 2604 Ridg- 


way Road, Minneapolis 13, Minnesota. 
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for Random Vibration Testing: 


CALIDYNE'S NEW 


COMPLETE, MATCHED SYSTEMS 


Performance data 

and specifications 

available on request 

Call Calidyne for 

competent 

Shaker- Amplifier combinations in Fee om 
1500, 5,000 and 15,000 pound force ratings assistance 


When Calidyne first investigated the problem of building random 
vibration test systems, it recognized the necessity of over-all system engi 
neering, if desired performance levels were to be achieved. That goal has now 
been met in what is probably the first complete, integrated system comprised 





writing the specifications to which pro 
totypes are built. ‘They are prepared 
tor that important responsibility both 
by a thorough, up-to-date, broad tech- 
ical education and by an indoctrina 
tion program which not only stresses 
loyalty to the regime but apparently 
ilso installs pride, esprit de corps, and 
a sense of leadership and responsibility 

Basic research is not the administra- 
tive concern of the universities or of the 
Ministry of Higher Education. It is 
primarily the responsibility of the Acad 
emy of Sciences of the Soviet Union, 
i body made up of the leading scientists 
in all fields of research and develop 
ment which reports directly to the 
Council of Ministers and is assigned 
1 large annual budget to sponsor r 
search at a number of Academy re 
search institutes. 

However, the separation between uni 
versities and research institutes is mor¢ 


of matched components 

“"Wide-Band” electrod ynamic Shakers operate at higher frequencies 
on lower input power, for a given armature weight and matched load rating 
In random testing the load approximates the armature weight, and inherent mav in the morming lecture at the uni 
armature rigidity maintains a high first resonance. The new Random Noise ie 
Amplifiers are matched power sources for the “wide band” Shakers. Made versity and in the afternoon SUPCTVISC 
by Westinghouse to Calidyne specifications, they provide ample power for , oat 3A 
continuous duty operation at full performance. At the same time they are research in the same field at a research 
capable of supplying instantaneous power peaks for random noise tests institute. 

The Model 188 Console is a typical control unit for any of several r ae le } = 
systems. It contains basic Shaker-Amplifier operating controls, input shaping us mu tip e hat svstem in which 
and compensation circuits, plus monitoring and other control equipment leac ini C perso ‘ . ver 
With these components, Field Power Supplies complete the over-all system. iCal ling academic per nne] carry several 

responsibilities appears, from the availa 
THE | ble testimony, to operate with flexibilit 


CAI € DY Al RE ind effectiveness. 
Scientists engaged in the funda- 


COMPANY , . 
320 CROSS STREET, WINCHESTER, MASSACHUSETTS mental research which underlies the 


she = iciheensiteiaeiabiisiaiee whole problem of flight do their work 
both at the universities and at the 


apparent than real, since the same man 














\cademy-sponsored research institutes, 


There’s a Stillman ia oct as — — or pe _ 
representative near you... ) 


are research engineers and aspirants o1 
graduate students who act as part-time 
research assistants; the others spend 
part of their time as docents or pro- 


... With the answers to your O-ring, rubber- 
fessors and part as research fellows or 


to-metal bonding and rubber molding idee dineiich wnteendl 
- ~- senior research personne 
problems. Ask him about PERMADIZING, It is apparently almost a universal 


Stillman’s exclusive high-quality rubber-to- ! é; rule that the time of the academic 
personnel is divided between teaching 
duties and research. All in all, they 
form a numerically small, privileged 
group in the Soviet Union and enjoy 
high prestige and an excellent standard 
of living, with high earnings, eight weeks 
of yearly paid vacation at a designated 
resort, and other advantages. 

Compared to a worker's wage of 
about 800 rubles per month, the 
monthly pay scale for academic _per- 
sonnel is as follows: 

e Civilian Institute or University—As- 
sistant, 900/ 1200 rubles; Docent, 1300 
1700 rubles; Professor, 1700/2100 
rubles. 

e Military Institute—Assistant, 1500/ 
1700 rubles; Docent, 2000/2400 rubles; 
Professor, 2000/2400 rubles. 

In addition, there is a 20 per cent 
bonus if the individual has the title 
Kandidat Nauk, an extra 10 per cent 
for the title Doktor Nauk, and an extra 


metal bonding process that provides 

precise, flash-free parts of optical smooth- 

ness. Write or call your nearby Stillman 

representative today. 

Stillman has the answer... 
PERMADIZING 


Ea Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 
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300 to 500 rubles for administrative re- 
sponsibilities for laboratory heads or 
professors in charge of a chait It 
appears from this table that the incom« 
of an academic worker is two to five 
times that of an industrial worker. 
Furthermore, since it is standard 
practice to hoki at least two jobs 
simulaneously, and the attendance reg 
ulations (especially for senior staff mem- 
bers) are not strict, it is possible (and 
usual) to draw two salaries. <A senior 
professor in charge of a_ laboratory 
might thus draw up to 7000 to 7500 
per month, and his consulting 
and book-writing activities may boost 


the total still higher. 
Salaries Doubled 


Ihe figures quoted above are as of 
1948. Apparently they have all been 
pproximatcly doubled since, presum- 
ibly in connection with the revalua- 
tion of the ruble. 

Note the significantly higher pay rate 

military institutes, an additional in- 
dication of the select place which the 
occupy in the over-all scheme. 

While assistants work an eight-hour 
six-day week, docents and _ professors 
have a maximum work load of four lec 
ture hours and four consultation hours 
per week, the rest of their time being 
taken up by research, administrative 
work (including sitting on numerous 
icademic and government committces ), 
nd consulting 

It is the rule for a docent or a pro 
fessor to prepare his own course rather 
than follow a specified textbook step 
by step This involves the prepara 
tions of notes which frequently end up 
by being published as textbooks. ‘The 
practice of writing textbooks appar 
ently approved by the state, is both an 
ppreciable source of revenue for aca- 
demic personnel and, in view of the 
great difficulty of publishing research 
papers, the best means of making them- 
selves known. 

rhe present policy (at least in tech- 
nical fields) appears to be to encourage 
the publication of a number of text 
books of slightly different viewpoints; 
and the number of texts in any subject 
tends to be quite large. (Five on ad 
vanced applied aerodynamics are known 
to this writer.) There is also much 
writing of monographs and treatises 

Because of the scarcity of available 
ficial information on the _ technical 
mtent and quality of the education 
of a Soviet scientist engaged in teach- 
ing and research in the manner just 
described, the discussion which follows 
is limited to an analysis of certain ad- 
vanced-course Soviet textbooks and 
some observations on the range of ac 
tivities of graduates of a_ particular 
chair, namely, the Chair of Fluid 
Mechanics. 

Of the numerous textbooks examined 


rubles 
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Marquardt’s research center is fast becoming one of this country’s crea- 
ive engineering capitals. Unlimited opportunities at Van Nuys are 


attracting many Research and Development engineers to Marquardt 


Write for details 
PROFESSIONAL PERSONNEL 
16551 Sat y Street, Van Nuys. Ca 


THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 





WARNS 
the wearer when 
oxygen hose is 
accidentally 
disconnected 


Here, at last is a mask hose connector that automatically closes when 
disconnected, causing a noticeable increase in breathing resistance. This 
increased breathing effort serves as an immediate warning signal to the 
wearer of the oxygen mask that he has become disconnected from his 
oxygen supply. The MC-3 connector incorporates the standard fitting for 
attaching the oxygen bail-out bottle. It is also interchangeable with present 
disconnects. You’re safe with the Scott MC-3 connector ! 


Write today for complete information. 


SCOTT AVIATION CORP. 


275 ERIE STREET, LANCASTER, N.Y 


UTHERN Oeics, Bas 15 WEST 57th STREET. NEW YORK 19. NEW YORK 


in the course of this study, two were 
selected to orient the discussion both 
because they illustrate Soviet research in 
theoretical fluid mechanics and becausc 
they are quoted often enough in the 
technical literature to indicate that they 
are in fact part of the technical baggag< 
of most of the younger scientists. They 
are Theoretical Hydromechanics by 
Kochin, Kibel, and Rosé; and Mechan 
ics of Continuous Media by Landau 
and Lifshitz 

In general, in order to absorb the 
material presented in the two basic mon 
ographs a student must have an excel 
lent knowledge of classical mathematical 
analysis, probably the equivalent of what 
an advanced graduate would obtain in 
the United States; a broad view of the 
laws of analystical mechanics and theit 
application to a number of widely dif 
ferent physical situations; and, last but 
not least, considerable sophistication 
and maturity in the handling of his 
mathematical tools 

Specifically, Theoretical Hydrome 
chanics outlines in great detail the prin 
cipal mathematical methods of use in 
fluid mechanics: functions of a complex 
variable, expansions in _ orthogonal 
functions, method of characteristics, nu 
merical methods, and so on Each 
technique is illustrated by exhaustive 
application to one or several selected 
problems of practical interest which arc 
treated thoroughly cnough to allow 
enginecring applications 

Mechanics of Continuous Media 
shows the range of applications of the 
science of fluid mechanics by present- 
ing typical problems in the fields of 
icronautical, mechanical, hydraulic, and 
chemical engineering; in metcorology, 
icoustics, oceanography, geophysics, as 
trophysics, low temperature physics, and 
chemistry [his astonishing breadth 
precludes detailed treatment of any 
single subject but gives the reader an 
insight into the unity of the field which 
underlies all the applications and sug 
gests why fruitful analogies and ways 
in which techniques may be grafted 
from one application onto another 

Certain solutions for supersonic flows 
past cones, first studied in Germany 
in 1942 and in the United States in 
1946, for instance, were noted in the 
Soviet Union as simple applications of 
a solution of a geophysical problem 
involving a completely different physi 
cal backround (Smirnov and Sobolov 
~1932) 

It should be noted that both skill in 
mathematics and a broad outlook in 
classical mechanics have been part of 
the Russian scientific tradition sincc 
well before the Revolution and wer 
ipplied with success to many problems 
in fluid mechanics and aeronautics by 
N. F. Zhukovskii (1847-1921) and his 
principal student, S. A Chaplygin 
(1869-1942). Both of these men 
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successful engineering career?” 


Your future is brighter at Ryan because of this unique combination of advantages : 


DIVERSIFICATION — Ryan is in all fields of aviation 
Airframe — Propulsion — Electronics. 80 percent of Ryan 
engineering is challenging design work in Jet VTO — 
Global Navigation — Jet Drones — Missile Guidance — New 
Planes — Missiles —Jet Engine Metallurgy and Rocket 
Combustion. 


SIZE — With 750 in the Engineering Division, Ryan is 

Jet Aircraft big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 


STABILITY — In 33 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneered 
in jet propulsion — afterburning —CW Radar. 


GROWTH — Ryan Engineering Division has tripled in 
: three years. Ryan leads in Jet VTO—Automatic Naviga- 
Jet Drone Missiles ; 7 , , . 
tion — other fast-growing fields. 
CLIMATE — You will enjoy sunny, clear-sky San Diego 
where living is unlimited —where the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ’round. Where 
beaches, mountains, parks are minutes away. 


Ryan needs all types of Aeronautical and Electronics Engineers, 
Designers, Analysts, Specialists. Invest in your future. Act now by 
sending in the coupon below. All replies are strictly confidential. 


Mr. James Kerns 
Engineering Division, Ryan Aeronautical Company 
2706 Harbor Drive, San Diego 12, California 


Dear Sir: 
Please send me your free illustrated engineering brochure 


Name 


Address 


Jet Engines 


RYAN AERONAUTICAL COMPANY 
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reached maturity and occupied posi 
tions of influence in the Imperial uni 
versity system; and their labors laid 
the basis of acronautical research and 
development in Russia before and after 
the Revolution. The tradition of mathe 
matical skill and versatility is preserved 
to the present day in the Soviet Union, 
as some examples will show 


Three Men Selected 


Among the senior teaching and rc 
search personnel, three men may b« 
selected as typical of the Soviet effort 
in theoretical fluid and gas dynamics 
L. I. Sedov (born around 1895) is an 
applied mathematician with a dazzling 


with 
has been a 


connected 


1930's and 


technique Ile was 
I'sAGI in the 
professor of mechanics at Moscow Uni 
versity since the late 1930's and a mem 
ber of the Academy since the 1940's 
IIc has made significant contributions 
to the theory of the lift of wings (1932 
1937), of ship wave motion (1937), 
ind of the impact of hard bodies on 
a free water surface, both singlv (1934) 
and with several students (1950-1953). 
When high-speed flight became a prac 
tical prospect, he attacked the aerod\y 
namic problems which it raised, at first 
with limited success (1937-1940) 

In 1942 he gathered a group of young 
under his guidance 


scientists who, 


IBM Can’t Afford Downtime! 


With a limited number of airplanes and a large number of 
flights—IBM just can’t afford unscheduled downtime. Airwork 


engines give the performance this company demands . 


. and 


backs them with outstanding personal service. 


NOW NATIONWIDE SERVICE! 


If you should ever have a warranty problem with any Airwork over- 
hauled Pratt & Whitney Aircraft engine or its accessories while away 
from home base, contact the nearest P&WA Authorized Distributor 


who will take care of you for us. 


YOU'RE SAFER WITH AIRWORK OVERHAULED ENGINES 


ALEXANDRIA 
ATLANTA 
MIAMI 


Irwork 


NEWARK ~ 
CORPORATION 


Millville, 


New Jersey 


worked out the general theory of super 
sonic flight of thin wings and _ bodies 
1942-1946 IIe has shown 

fleeting interest in turbulence (1942 
ind has undertaken a searching study of 
and similarity in 


since 


dimensional analysis 
mathematics and physics, applying his 
results to the problem of very strong 
1940-1952 Li 
pointed chairman of the Academy com 
mission for an earth satellite and, as 
such, represented the Sovict Union at 
the recent imternational astronautical 
conference in Copenhagen 

S. A. Christianovich (born in 
a star pupil of S. A. Chaplygin, did his 
first important work in 1935-1942, an 
extension of Chaplygin’s calculation of 
gas jects so that it could be used to 
determine the performance of wings of 
any shape at speeds nearly up to the 
speed of sound. He played an active 
part in wartime research and: has sincc 
taken the senior statesman 
in fluid mechanics, a position bolstered 
by his recent election as chairman of 
the technical section of the Academy. 


blast waves was ap 


1990S 


role of a 


Christianovich Papers 


Christianovich has in the last five 
years presented or sponsored papers on 
subjects of interest in chemical engi 
necring (Gas Flows in Pipes with Heat 
Addition and Suspended Particles 
1950), clectrical engineering (“Prob 
lems related to the Construction of the 
Kuibyshey Plant’ —1953), min 
ing engineering (Effect of High Pressure 
Pockets on Rumbling of Coal 

V. V. Golubev was born in 1854 near 
Volokolamsk, where his father taught 
Latin in a parochial school. After a 
brilliant secondary school education dur 
ing which he showed an interest in 
mathematics and the natural 
he entered Moscow University in 1903 
and graduated in 1908 in mathematics 
He then divided his time between re 
search, graduate study at the University, 
and teaching simultaneously at several 
public and private high schools, and ob 
tained his master’s degree in mathe 
matics in 1915. In 1917 he was ap 
pointed Professor of Mathematics at the 
University of Saratov (founded in 1909 
and later vastly expanded), where he be 
came Dean of the Mathematics-Physics 
Department in 1918. Just then, as he 
was readying a doctoral dissertation on 
singular differential equations, all aca 
demic titles were abolished (1919). 

Circumstances then forced him to 
take an interest in less abstract re 
searches, and in 1924-1927 he began a 
study of lifting wing theory. After 1920 
he also taught mathematics at the Sara 
tov Institute of Agricultural Science, 
ind he eventually published his lectures 
“Principles of Mathematical Statistics 
Applied to Forestry” (1930) 

In 1930 he joined the research staff 


Power 


scicnces, 
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A MAGNESIUM SAND CASTING at the Dow foundry. Many kinds of castings are pro- 
duced—with quality standards to meet the special needs of the aircraft industry. 


... for the Aircraft Industry! 


PRODUCTS CORPORATION 


635 W. Colorado Bivd., Glendale 4, Calif. 


Ladden 


ORDINARY AND EXTRAORDINARY 
SAND CASTINGS 


PERMANENT MOLD CASTINGS 


PLASTER CASTINGS 


YOU NAME THE CASTING, Dow can supply you with any 
shape or size required. Specialized inspection techniques 
rigidly maintain your standards and _ specifications. 
Heavy-wall or thin-wall, the best—and surest—answer to 
your problems are Dow magnesium castings! Contact your 


nearest Dow sales office for additional information. 


THE DOW CHEMICAL COMPANY 
Foundry Sales, Bay City, Michigan <—- 





of ‘ISAGI and was appointed Professi 
of Hydromechanics at Moscow Uni 
versity. In 1932 he received a concur 
rent appointment as Professor of Math 
cmatics at the Zhukovskii Military Ai 
Academy, and in 1939 he was given 
suitable rank in the Red Army. ITlis 
simultancous connection with the Hh 
dromechanics Chair at Moscow Uni 
versity, the TsAGI research staff, and 
the facultv of the Zhukovskii Militar 
Air Academy illustrates the “multipk 
hat system’ —which kept him in a well 
informed and influential position in 
several activities of the air development 
program. In 1941 he left the TsAGI 
staff and was appointed to the Uni 
versity of Sverdlovsk, where part of 
Moscow University had been evacuated 
In 1946 he became Dean of the Math 
os : ematics-Mechanics Department of Mos 
The servo amplifiers \ BR - ? cow University and a member of th 
illustrated are typical \ = Mechanics Institute of the Academy of 
standard types. Other ' Sciences. He died in 1954 


models, including Judging by the evidence of technical 
publications, it seems that versatility i 


higher power types, 

. ilso found in the new gencration of So 

are available for : 5 
, . viet fluid dynamicists. In the preface of 
systems engineering. ; = < her book, Wings of Finite Span in a 
The complete MA iA Compressible Stream, | \. Krassil 
line offers the designer - ° shchikova describes how, in 1942, L. | 
a choice of compact, low : , - Scdov gathered a group of young scien 
cost types, amplifiers tists to form a seminar in supcersonx 
featuring fast response wing theory. The three senior member 
at high gain and of the group wer | Frankl, an Aus 
: trian refugee who had been in the Soviet 
all-magnetic models 1933. wl "es See 
si highest Union since 33, who was also leading 
Providing hignes In addition to standard his own subgroup to brilliant discoveric 
performance. types, custom designs in transonic flow theory: S. V. Falko 

, 
vich, who had just obtained his Doktor 
can be produced for — ; 
, \ ati Nauk degree from Saratov University 
oes o NONE, with a thesis on soil seepage and water 
or comp ete servo filtration; and M. D. Haskind, who had 
and automatic control published a number of papers on ship 
systems can be oscillation dynamics 

engineered to your 


requirements. Younger Members 
The vounger members of the team 
included A. A. Nikolski, G. I. ‘Taganov 
POWER =6SEG §=—- BESPONSE M. I. Gurevich, L. A. Galin, E. A. Kar 

= ot ES Ae povich, I. A. Panichkin, and Krassil 


LIGHTWEIGHT shchikova. After the completion of thei 
SUB-MINIATURE WS volts %2,3,5,10 gr veits 003 ; Ee ceeeltal dates 
MAGNETIC AMPLIFIER SSeps. == watts task (and | 5 

wartime security) the group published 


~ MAGNETIC PRE-AMP + 115 volts 3, 5,6, 10, 1 volt - 1 serics of seventcen papers and two 
SATURABLE TRANSFORMERS 400 cps. 18 watts AC ; books in 1946-1947. (Coincidentalh 
we ee eer this great burst of publications was part 
ft 5 
MAGNETIC PRE-©"4P + 115 volts 5,10,15, 0.1 volt d of the celebration of the hundredth an 
HIGH GAIN MAGNETIC ; 
AMPLIFIER 400 cps. 20 watts AC ‘ niversary of Zhukovskii’s birth and of 
- r ae aa ean ee ae meme. = agp propaganda ictivities related to th« 
TRANSIMAG*. TRANSISTOR 115 volts 2.8,10, 08 val age gag weeps ine 


+ HIGH GAIN MAGNETIC 400 or AC into 


AMPLIFIER GOcps. watts 10,000 ohms Sedov’s later career has already been 
outlined; Vrankl’s took an abrupt turn 


: . ‘ Frankl, an applied mathematician in 

Call or write for new illustrated bulletins. | terested in acronautical problems, was 
Magnetic Amplifiers etIne } on the faculty of Moscow University 
and on the research staff of TsAGI 
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returned to the Moscow area, and he 


rejoined the faculty of Moscow Uni 
versity. Since 1952 he has been a pro 


fessor at the Kirghiz State University, 


rescarch bearing on sedimentation 
mountain strcams ind on some ques 
theory of relativity. Why 
tessor at Moscow University would 
“compete” for an appointment at the 
Kirghiz State University was a mystery 
cliable witne tated that the 
walty to the regime had been 

ied ifter a fri nds’ irrest 


Hypersonic Flow Problems 


Falkovich, after completing his work 


soil scepage mechanics, has become 


lved in hypersonic flow problems 

blems of flight at verv high altitude 

Haskind has 1 

of ship dynamic 

published 1 dozen 

After his stay in 

he Nikolaev, and he 

n at Odessa since 1954. Among 

ounger group, Nikolski has divided 

s time between extensions of his war 

nic flow and studies 

| mines due to high 

pre laganov has not 

been heard fro surevich has con 

tinued to assist Sed Galin has applied 

ome f the te hniques developed in 

the Sedov seminar to problems of im 

pact dynamics, seepage and _ plasticit 

Karpovich and Panichkin have not pub 

lished anv work: Krassilshchikova alone 

is still concerned ith supersonic wing 

theorv, of which she has given some 

interesting extensions. By and _ large 

th lov supersonic aerodynamics task 
been dispersed 

nclusion suggested by the fore 

il summaries is that the edu 

cation given in the field of theoretical 

fluid mechanics in the Soviet Union 

trains young people to take a broad view 

of basi prin ipl ind to ipphy them in 

a number of physically unrelated situa- 

lso appears that it is the con- 

of the Academy to foster 

ipproach and to stand 

time to form task forces of 

to “launch the = struggle” 

against whatever bottleneck is con- 

sidered most serious to the over-all re 

search effort. In 1942 Sedov’s seminar 

constituted a task force of that type to 

attack supersonic flow; other task forces 

have been launched on the boundary 

layer problem (1938-1942) and _ jet- 

engine design problems (1947-present). 

Che task-force approach tends to give 

a spasmodic, scattered appearance to 

some of the Sovict research; and it em- 

phasizes immediate applications to 

short-range aims—to the possibl« detri- 

ment of fundamental long-range re- 

earch. At least one observer (Bock) 

suggests that as long as research in the 

West has enough Icad to indicate what 

the significant problems are, the Sovict 


AVIATION WEEK, September 3, 1956 


PT 


Q . 
0) Q What is ‘COMPLETE COORDINATED PROTECTION” 
in an aircraft electrical system? 


yA\o,. : ; 

Q It is unrestricted performance of all components in 
the system under overload, up to individual max- 
imum safe-working capacities of each. 
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Inherent Overload Protector, Spencer Thermostat Division can 
now supply Complete Coordinated Protection for aircraft elec- 
trical systems. 

The new protector is designed for application to 3-phase, 
400 cycle, aircraft electric motors — just as its single phase 
predecessors have been applied so effectively over the years to 
single phase and D.C. aircraft motors. 

With proven single and 3-phase KLIXON Aircraft Circuit 
Breakers for conductor protection, plus KLIXON high altitude 
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Radiation effects 
being studied in 
special laboratory 


The flight date of the first atom-powered airplane 
may well be advanced as the result of a study being 
conducted by Admiral for the U.S. Air Force. The 
problem is to determine the effects of nuclear 
radiation on electronic components. 

All types of electronic components... such as 
tubes, resistors, condensers, capacitors and coils 

.. are first bombarded by neutrons to make them 
radioactive prior to observation and testing. 

Admiral has equipped a special nucleonics lab- 
oratory to make this study. Test equipment is set 
up within heavily shielded “hot cells’’ and operated 
by remote controls outside each room. One of the 
“hot cells’’ contains environmental chambers for 
testing the radioactive components under extreme 
temperature and altitude conditions. The labora- 
tory also contains shielded underground storage 
facilities and a cobalt 60 source of gamma radiation 
as powerful as some atomic reactors. 

Working with radioactive materials is not new to 
Admiral. For the past seven years the company 
has been engaged in designing, manufacturing and 
testing radiation measurement equipment. In this 
connection Admiral engineers have contributed 
much to the combined nucleonic-electronic sciences. 


Admiral. 


CORPORATION 


Government Laboratories Division, Chicago 47 


Look 10 Admiral For 
RESEARCH «+ DEVELOPMENT + PRODUCTION 
IN THE FIELDS OF: 

COMMUNICATIONS UHF AND VHF « MILITARY TELEVISION 
RADAR « RADAR BEACONS AND IFF + RADIAC 
TELEMETERING + DISTANCE MEASURING 
MISSILE GUIDANCE « CODERS AND DECODERS 
CONSTANT DELAY LINES « TEST EQUIPMENT 


Facilities Brochure describing 
Admiral plants, equipment and ex- 
perience sent on request. 


ENGINEERS: The wide scope of work in progress ot 
Admiral creates challenging opportunities in the field of 
your choice. Write Director of Engineering and Research, 
Admiral Corporation, Chicago 47, Illinois. 





task forces will be able to solve those 
problems as rapidly and effectively as 
Western groups; but he questions thc 
ability of the Sovict research apparatus 
to uncover and formulate new problems 
Soviet performance in developing tran 
sonic aerodynamics ahead of the United 
States and linear supersonic aerodynam 
ics independently of the United States 
suggests that such a view may not be 
justified. 

In any case, the availability of high 
quality versatile research personnel and 
the application of their skill to whatever 
practical problem is most pressing indi 
cate an efhcient and, for the present, 
gencrally successful planned use of 
scientific manpower by means of what 
has been called above the “multiple hat 
system.” 

As a consultant to the design team 
the senior scientist becomes familiar 
with the problem; as a member of an 


Academy committee, he agitates for the ern countries because it is easier and less 
formation of a research group; as a pro- ¢xpensive to develop the required statt 
fessor senior laboratory staff member, ind equipment and because, apparent! 
he is in a position to help recruit and _ this approach is traditionally much more 
direct a research group generally as congenial to the Russian scientist 


sembled under his chai And =the Soviet progress in theoretical fluid 


younger man learns the facts of the rela nechanics is gencral mpressive. So 
tionship between research and produc vict scientists have ntributed their ful 
tion and broadens his experience by tak share of new ideas, and thev are abreast 
ing part in the work of the task force of their counterparts in any other coun 
until he becomes mature ecnough to try. On the other hand, examination of 
lead one. textbooks and published papers on ex 
This Soviet method of managing _ perimental research indicates that, whik 
scientific manpower, which stresses vet the techniques developed in Germany 
satility in application, is particularly Britain, and the United States up t 
suited to theoretical investigations. It 1952 are known to the Sovict scientist 
is much easier to adapt a mathematical they have not sought new technique 
formula to fit a new physical problem and have used the imported techi ique 
than to develop an experimental tech more for routine testing than to attempt 
nique. There is evidence that in the to break new ground by means of funda 
field of fluid mechanics much greater mental experimental research 
reliance is placed on theoretic il research I'he task-force system infringes on the 


in the Sovict Union than in most West local independence of universities anc 


Parachuting Behind the Iron Curtain 


Scenes at Third World Parachute Championships witnessed by An-2. Jack Andre Istel of Air Associates, Teterboro Airport, is 
some 100,000 Muscovites at Tushino Airport recently. Czech para- standing in aisle. Several practice jumps were made to familiarize 
chutist (top left) pulls ripcord with right hand immediately after contestants with speed, characteristics of aircraft. Soviets’ Ivan 
leaving An-2 Colt transport used for jumps. Note pilot chute Fedchishin (right) ascending to take first place in men’s 1,500 
already starting to fill, jump targets below, city of Moscow across meters jump with free fall of 20 seconds. Note open panel, steer- 
river in background. Americans (bottom left) poised for jump from able chute. Soviet team won meet. 
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U NPAILINGLY, 
Carma push button warning lamps 
keep constant watch over as many 
as 90 operating units in late model 
aircraft. Any deviation from normal 
functioning is automatically flashed 
in front of the pilot — and stays as 
a reminder until the condition is 
corrected. No lettering is visible 
during normal operation. Carma 
warning lamps are mechanically 
keyed to insure correct assembly. 
Extremely compact; each unit 
weighs only ¥ oz 


OTHER Carma PRECISION PRODUCTS 
TRIM TAB ACTUATORS 
SOLENOID OPERATED VALVES 
FUEL CONTROL VALVES 
TEMPERATURE CONTROLLER 
REEFING RELEASES 
LIGHTED LANDING GEAR SWITCHES 
PULSE CONTROL GENERATOR 
HYDRAULIC PUMP CONTROL 
SPEED SWITCHES 
CANOPY SEAL PRESSURE REGULATORS 


As an approved supplier to prime con- 
tractors engaged in the production of 
classified material, Carma is staffed and 
equipped to step in at any stage of prod- 
uct development and perform capably as 
an integral part of the production team. 


ompany 


TORRANCE, CALIF. TUCSON, ARIZ. 


1879 MULLIN AVE 3544 E. FORT LOWELL 


CARMA MANUFACTURING CO. A é 
1879 Mullin Ave., Torrance, Calif | 

Please send us without obligation, complete | 
catalog of Carma aircraft equipment and con- | 
trols, with drawings and specifications. 


NAME 

FIRM 

DEPT 
ADDRESS___ 
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interferes with their continuing long 
range research plans by drawing on then 
staffs at unpredictable times. It also 
disturbs the younger scientist’s personal 
life and limits his opportunity to select 
the problems which interest him most 
It may discourage his initiative since 
it puts the ultimate responsibility on 
relatively small committees of senior 
scientists who must correctly predict 
which problems will be of greatest prac 
tical importance in the years ahead and 
how those problems are best attacked 


Graduate Training 

Graduate training, leading normally 
in three years to the first academic de- 
gree (kandidat nauk introduces th¢ 
advanced student to research in his 
area of specialization. Those selected 
for graduate work 
called aspiranty An 
some part of his time taking advanced 


( aspirantura arc 
ispirant spends 


courses and keeping his ideology up-to 
date, but the greater part of his effort 
is devoted to research in the labora 
tories of an institution which has grad 
uate training programs. If his research 
thesis (defended before an examining 
committee appointed by the Ministry of 
Higher Education) is satisfactory, the 
aspirant receives the kandidat nauk de 
gree. On the basis of age, length of 
time spent in school, and the content 
of theses, the qualifications of a kandi 
dat nauk appear to be similar to those 
of a Ph.D. in this country 

Graduate training at the aeronautical 
institutes is offered in many fields, cor- 
responding usually to the areas of re 
search most strongly developed in a 
given school. In 1954 the two aero 
nautical institutes in Moscow, where 
some 250 aspirants are trained and some 
30 become kandidaty nauk each year, 
announced graduate courses in the fol- 
lowing fields 

Ordzhonikidze Air Institute 
e Strength of materials. 
e Machine design. 
e Theory of mechanisms. 
e Machine tools and cutting tools. 
e Plant safety techniques. 
@ Design of electrical machinery. 
e Physics and metallurgy. 
© Descriptive geometry and drafting. 
@ Advanced mathematics. 

Air Technology 
© Metallography and heat treatment of 
nonferrous alloys. 
e Technology of foundry production. 
e Technology of machining metals. 
© Technology of instrument manufac- 
ture 
e Strength of materials. 
e Technology of welding production. 

The regulations for the awarding of 
the degree Kandidat nauk are strict. The 
candidate must pass a number of ex 
aminations on his course work and de 
fend a thesis before a State Examining 
Commission. There is in addition a 


A tooling 
problem? 


INVESTIGATE 


< 


ee 


ALUMINUM 
TOOLING PLATE 
[Nike Ly) we 


Alloy 2424-C is Red Seal’s new 
designation for their aluminum 
tooling plate and bar stock. The 
new designation is to help you 
better understand material com- 
position. The ‘‘C” indicates mate- 


rial is cast . 
' Investigate 


the advantages of low 
cost Red Seal Plates 
and Bors for your 
tooling requirements 


Call or write for this 
new Red Seal Alumi- 
num Products Catalog 


Eastern Distributor: 


Aluminum Division of 
Atlantic Steel and Iron Co. 


Page Boulevard, Springfield, Mass. 
Phone: REpublic 9-9611 


RED SEAL METALS CO. 


10035 Burtis Street 
South Gate, Calif., LOrain 6-5105 
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three-year time limit to aspirantura 
(four years for correspondence students 
which was apparently imposed because 
too many aspirants, particularly at uni 
versities, preferred the relatively shel 
tered if austere life of a student and, 
consequently, showed no eagerness to 
complete their theses 

It woukl appear from recent com 
plaints in Soviet literature (Vysshaya 
Shkola, August 1955) that the time 
limit rule has not succeeded in increas 
ing the number of completed theses but 
ther has made it possible to eliminate 
the “eternal students’ and so make 
more of the professorial time available 
to those who devote themselves to their 
work. Apparently, only between one 
half and one-third of the aspirants ever 
omplete their theses successfully, and 
of these only a fraction ever publish 
nother papel 

If a kandidat nauk pursues an aca 
demic career, after from five to ten vears 
ind after publication of an important 
piece of research he may 
doktor nauk, eligible to compete for an 
ippointment as a professor. The Soviet 
doktor nauk degree may be likened to a 
British Sc.D. or the German habilita 


tion 


become a 


Research Institutes 


It is important to note here that 
graduate training | 
tained not only in a number of regula 
institutions of higher learning (uni 


7OgTamMms are main 


specialized 


icronautical in 


ersities, polytechnic ind 
technical schools, « 
stitutes and air academies) but also in 
1 large number of research institutes 


nous munistrics 


+ 


maintained by the 
ind by the academies scICnce 
Thus, of the 216 institutions author 
ized—subyject to normal certification by 
the Ministry of Higher Education—to 
grant Doctor of Science (doktor nauk) 
| (or one-third) are not col 
or universities but industrial or 
Academy of Science research institutes 
Since most of the 72 Academy and other 
research institutes and military schools 
ire located in the Moscow or Leningrad 
irca, the concentration of advanced 
training and research in Moscow and 
Leningrad is considerabk icting as a 
magnet on the brighter voung scholars 
ind tending to increase that concentra 
tion in spite of efforts by the govern 
ment to reduce it 
iduate students at 
chools is uniformly 
low, ranging from 2.0 of the student 
body at Bauman Technical School 
down to zero as compared to 40% at 
Caltech, 38% at MIT, and an average 
of 12% in American Technical schools 
The Soviet situation may be the result 
of a deliberate policy which aims to get 
engineers into the industrial stream as 
quickly as possible and to enable the 
senior professors to educate the best 


The number of 
Soviet technical 
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There is no one “cure all” for system instability. The desired stability of a 
servo loop is attained through the proper selection of components that satisfy 
the various conditions under which the loop will operate. Kearfott offers four 
basic motors and combinations for providing system stability. All feature high 
speed of response; low inertia and high stall torque. 


SYSTEM 
STABILITY 


(shown % size) 


SERVO MOTORS: Servo motors with high torque 
to inertia characteristics possessing (built-in) 
inherent damping ranging in size from %" to 
1%" diameter are available Low speed, low 
power motors for use in simple instrument servos 
where high damping and/or low time constant is 
required can also be provided. 


VISCOUS DAMPED SERVO MOTORS: Provide 
integral viscous damping for simple instrument 
servos. Any degree of damping can be provided 
These units reduce no load speed of standard 
motors to 50% or 75% of normal, providing 70° 
or 50% of critical damping respectively 


(shown approximately 
4 size) 


(shown % size) 


(shown '« size) 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer metntenn Her- 
metic Rotary Seals, Aircraft Navi- 
gational Systems, and other high 
accuracy mechanical, electrical 
and electronic ¢ omponents. 


INERTIAL DAMPED MOTORS: [ntegral inertial- 
ly damped motors for use in high speed and/or 
high gain servo systems—damping on acceleration 
or deceleration basis with little loss in normal 
no load speed. These units make possible system 
cut off frequencies up to 25 cps using magnetic 
amplifiers 


SERVO MOTOR TACHOMETER GENERATORS: 
For system stabilization by voltage feedback from 
an integral tachometer generator. May be ob- 
tained as damping generators for use in simple 
rate servos or as rate damping generators for use 
in very high gain systems. The latter feature high 
linearity, high output and maximum output to 
fundamental null ratios 


These servo motors are suitable for most exacting 
requirements. Write today for descriptive bulletin 
giving data of components of interest to you. 


earfott 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Soles ond Engineering Offices: 1378 Main Avenve, Clifton, N. J 
Midwest Office: 188 W. Randolph Street, Chicago, tll. South Cenirol Office: 6115 Denton Drive, Dallas, Tages 
West Coast Office: 253 N. Vinedo Avenve, Pasodena, Colif 





ONE OF A SERIES — depicting Aerodynamics — ‘Yesterday, Today & Tomorrow"’ 


“of what use is a newborn babe?”. 


Such was Benjamin Franklin’s comment after watching successful experiments 
with hot-air balloons in 1783. In the same year, M. de Rozier made man’s first flight 
in a Montgolfieres before the King’s Court at Versailles. 

Early ballooning contributed little to the science of aerodynamics, but it did 
create a tremendous interest in flying. Lacking a suitable power plant, such methods 
as rowing through the air with silk-covered oars, or hand propelled fans were tried. 
Because of this lack, ballooning had to depend upon the vagaries of the weather and 
the skill of the aeronaut. 

Today, Bell Aircraft’s top engineering teams have long discarded the trial and 
error methods of early experimenters. Now, the entire flight characteristics of a plane 
or a guided missile can be determined by banks of simulators. 

An engineering career at Bell Aircraft is a rich, rewarding experience with 
one of the world’s most advanced aircraft corporations. Creative ability is a vital 
asset to professional advancement. Bell’s long list of projects is always increasing 
as a result of the constant flow of new ideas and discoveries. 


For work on configuration, performance, stability, maneuverability, propulsion pres- 
sure distribution, and thermal characteristics, Bell Aircraft has openings for — 


ENGINEERS, PHYSICISTS, and MATHEMATICIANS, 
D 
D 
flrs 


@ Aerodynamics 
© Heat Transfer 
© Propulsion 


Please contact... 
Manager, Engineering Personnel 





with backgrounds in: 
CORPORATION 


P.O. Box 1 Buffalo 5, N.Y. 
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RESEARCH WELDING 
for fabrication beyond 
the Stan Jard c ( 


For fabrication of guided missile com- 
ponents and atomic structures and 
for other technical projects, Research 
Welding is equipped to process 
experimental work requiring high- 
strength orcorrosion-resistant alloys. 

Our facilities include a 650-ton capa- 
city HPM metal forming hydro press 
and the latest automated welding 
equipment. Mass Spectrometer and 
hydro testing; USAF-approved qual- 
ity control procedures 

Research Welding has developed 
components for CalTech, Douglas, 
DuPont, Firestone, GE, Hughes, Bell, 
Northrop, USAF. 


Let us analyze 
today for information. N ultra 
plant n l provide 
even greater facilities for the scientific devel 


your problem. Call or write 
modern 


under construction wi 


opment your special projects 


& ENGINEERING CO., INC 
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graduate as carefully and thoroughly as 
passible; for, because of the somewhat 
mechanical nature of the average engi- 
ueering education, the leaders carry a 
heavy responsibility both as teachers and 
is senior research staff members 

Che dificulties encountered in train 
ing enough graduate students to a 
sufficient peak of perfection are the 
subject of much concern at present in 
educational circles of the Soviet Union 
ind, apparently, justly so, since the 
shortage of competent teachers is a ma 
jor bottleneck in the expansion of the 
educational 


Aircraft R & D 


Aircraft research and development arc 
concentrated largely at the specialized 
research institutes—such as the Central 
Acro ind Hydrodynamic Institute 

I'sAGI) and other institutes of the 
Aircraft Production Ministry. But re- 
search done by the faculty members and 
graduate students at the polytechnic in 
stitutes and at the military academies 
Zhukovskii Air Academy in 


is also a very important factor 


system 


such as 
Moscow } 
in the growth and development of So 
viet competency in acronautics In a 
number of fields task forces 
using the facilities and the leadership 
provided by polytechnic institutes, for 

contributed important 


research 


instance, have 
esults in the development of specific 
»ieces of equipment or in the solution 
yf specific technical problems in the 
field of acronautics. To illustrate this 
ictivitvy, one may consider the work of 
L. G. Loitsianski, Professor of Me 
hanics at the Polytechnic 


Institute 


Leningrad 


Mechanism of Drag 

L. G. Loitsianski is of the 
generation and academic background as 
L.. I. Sedov of Moscow University 

During the 1930s Loitsianski 
with I'sAGI, taking a 
part in their studies of the 
mechanism of air resistance or drag 
\ German acrodynamicist, L. Prandtl, 
uggested in 1904 that a major portion 
of that drag is due to the viscous fric 
tion of the air in a very narrow layer 
near the solid surfaces along which it 
flows (boundary layer) 

he practical importance of Prandtl’s 
idea was just being generally appreciated 
ibout 1925 (possibly somewhat later 
in the Soviet Union); and it became 
Loitsianski’s task, first at TsAGI and 
ifter 1935 at the Leningrad Polytech- 
nic Institute, to develop practical meth 
ods of calculating the flow in the 
boundary laver. Between 1941 and 1943 
Loitsianski and a group of students pub- 
lished a dozen papers to outline their 
solution of the problem, which is an 
extension of a method proposed by Th. 
von Karman in Germany in 1921. 

Loitsianski’s method has the advan 


Same 


Was 
issociated 
leading 
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tage of being ipplicable to a wide va 
nety of problems and of being quite 
straightforward and reasonably accurate 
It is therefore well adapted to engi 
neering calculations and appears to b« 
in general use in the Soviet Union, but 
and not suited to the 
effect of 
forces on high-speed modern aircraft 
Loitsianski is in 
elaborate or funda 
mental analysis His publications on 
turbulence and his textbooks show that 
he has the mathematical educa 
tion expected of a Russian scicntist 
but his boundary theory wa 
meant to be, and 


it is unwieldy 


viscous 


investigation of the 
This is not because 


capable of more 


solid 


laver 


within its range of 


ipphicavion ts, in 
within ] 

Since the war Loitsianski and a large 
of assistants 
of basic studies 
This problem i 
rational sol 


+} 


reach of the average designe! 


undertaken 


of the gas flow 


group have 


program 
in turbines 
compli ited tor a 
good deal of enginecring sens¢ 
rimentation are required to bring ot 
featur ind t 


? 
model simplk 


ideal 


inalysis and realist 


P 
its essential 


estimate 


iS a basis for enginecring 

Recent press releases have indicated that 

the Soviet aircraft has 
turbojet engines ypreciab 
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nore powerful than those in n 
ore powcrful than those in mass 





TEAMWORK 


Whittaker gyros are 
designed and built by a staff 
of engineers and technicians 


that has remained practically 


intact for more than a decade 


By working together, 
they have been able to produce 
gyros that are unsurpassed for 


strength, accuracy and 


reliability. The proof is in 
Whittaker's overall customer 


rejection of less than 2%. 


DIVISION OF TELECOMPUTING 


CORPORATION 


VAN NUYS, CALIFORNIA 


STANLEY 7-S511 





Notable 
A ohievem ence 


at SEL 


JPL JOB OPPORTUNITIES ARE 
WAITING FOR YOU TODAY 
in these fields 


RADIO GUIDANCE 
MICROWAVES 
ELECTRONIC RESEARCH 
SYSTEMS ANALYSIS 
GUIDANCE ANALYSIS 
ELECTRO MECHANICAL 
INSTRUMENTATION 
INERTIAL GUIDANCE 
TELEMETERING 
PACKAGING 
MECHANICAL ENGINEERING 


CALTECH 


SECURE COMMUNICATIONS SYSTEMS...J}PL scientists and 
engineers have made outstanding contributions to the research and 
development of communications systems designed to operate in the 
presence of severe interference. 

Protection of a communication system from deterioration by extraneous 
interference is of paramount importance to the ultimate utility of that 
system. At the Jet Propulsion Laboratory this pressing practical challenge 
has been met with concrete achievement in basic and applied communi- 
cations research, paired with sound development engineering. 


Pioneers in Guided Missiles 





The Jet Propulsion Laboratory is an organization devoted to scientific 
research and development. Its prime objective is obtaining basic infor- 
mation in the various sciences related to missile systems development, 
including all phases of jet propulsion. The Laboratory maintains as its 
basic foundation, a major uninterrupted program of fundamental research 
in most of the physical sciences. 

The Laboratory occupies an 80-acre plot in an otherwise residential 
area in the San Gabriel mountain foothills North of Pasadena. Its staff of 
approximately 1,250 persons are all employed by the California Institute 
of Technology, and it conducts its several projects under continuing 
contracts with the U.S. Government. 

In its missile system and jet propulsion undertakings, the Laboratory 
maintains a broad technical responsibility, from basic research to proto- 
type engineering. By virtue of the Laboratory’s broad area of responsi- 
bility and the integrated nature of the JPL technical staff an individual 
scientist or engineer is brought into satisfyingly close contact with the 
general field to which his technical speciality contributes. 

If you are interested in knowing more about the Jet Propulsion 
Laboratory and its specific employment offerings, please write. 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 





duction in the United States at the 
present time. 

While know-how and ideas from 
German and other sources have helped 
in this Soviet accomplishment, they 
would not have been absorbed and put 
to effective use so rapidly if native 
groups such as Loitsianski’s had not 
mastered the fundamentals of the prob 
lem independently and prepared a sufh 
cient number of engineers to extend 
and improve good borrowed ideas in 
an original and skillful manner. 

In connection with such work it is 
essential to check experimentally the 
results predicted from various simpli 
fying assumptions, since these are sug 
gested by engineering intuition and 
must be discarded unless thev give re 
liable cstimates. And, indeed, some 
competent instrumentation has been 
developed and used in connection with 
Loitsianski’s work, especially the later 
work on turbines. 

Although the Soviets are generally 
close-mouthed about their acronautical 
testing equipment, they have recenth 
described some optical apparatus and 
some fast-acting pressure pickups which 
indicate an ability to perform accurate 
measurements under difficult physical 
conditions 

The inevitable reliance on experi 
ment makes it difficult to organize en- 
gineering development task forces sim 
ilar to the theoretical groups described 
previously. The Soviet development 
engineer is more closely linked with 
his equipment and his versatility, 
while surprisingly great in a few leaders 
like Loitsianski, cannot be compared 
with that of an applied mathematician 
Nevertheless, the research personnel at 
Soviet polytechnic institutes who con 
tribute to the study of basic engineering 
concepts underlying aircraft propulsion 
are doing their jobs with imagination 
competence, ind apparent success 


Flow Techniques 


An indication of the quality of the 
rescarch done at the Zhukovskii Acad 
emy is given by a recent booklet pub 
lished by A. N. Zaks on flow vis- 
ualization techniques (1950) which 
describes the quality and type of equip 
ment available there for experiments 
in aerodynamics. Zaks, who graduated 
from the Academy in the late 1940's, 
discusses some of the wind tunnels 
and optical instruments available at 
the Academy and shows photographs 
of simple tests carried out there. 

Facilities in which speeds up to twice 
the speed of sound are reached were 
evidently in operation in the late for- 
ties, and adequate instrumentation was 
also in use The Zaks booklet and 
other stray references in the Soviet 
literature suggest that the expcrimental 
equipment available at the Academy 
is kept fully up-to-date and as good as 
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| All the World... 


e oo — ro 

is our Airpo _ 

Yes even ice- and snow-covered areas can be utilized as landing 
fields for aircraft designed to include the Pantobase landing 
system. A product of Stroukoff research and development, 
Pantobase will permit landings and take-offs from snow, ice, 
sand, water and unimproved terrain, thereby extending the 
operational capabilities of the aircraft and reducing the need 


for conventional airports in many remote and previously inac- 
cessible parts of the earth’s surface. 


Pantobase — When designed into an air- 

craft the Pantobase system enables the 
a > plane to land and take-off from many types 
of surface without changes of additional 
landing equipment. 





BLC- Boundary layer control as developed 
by Stroukoff increases the effective lift 

a WWNVVTD and delays stalling of the wing, thereby 
reducing required speeds and distances 
for take-offs and landings. 


Achievement is a tradition at Stroukoff. A leader in the develop- 
ment and design of cargo and transport aircraft, Stroukoff offers 
challenging opportunities to creative engineers. 





THERE’S MORE FUN 
AND FUTURE AT 
LOCKHEED IN GEORGIA 


The hours at work are pleasant 
and rewarding in the calibre of 
your associates and the recog- 
nition of your efforts—the hours 

b are reward- 

opportunity of o 

fanced study in exceptionally 
progressive atmosphere — the 
hours of leisure with your family 
and associates are exception- 
ally rewarding because of the 
round-the-clock — throughout- 


the-year advantages of climate 
' 


— terrain — natural resources 
nd developed recreational 


in- 
stallations—so every hour— 
every day—there’s more 
achievement:-and pleasure for 
you at Lockheed in Georgia— 
where ,two additional multi- 
million dollar developments are 
now underway —a separate 
Engineering Center and the huge 
new Nuclear Plane Project. 
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cxaminations, and unusually severe po 


litical supervision apparently take such 
a heavy toll of the students that only 
about a quarter of admitted cadets 
where firsthand 
information is a\ only six out 
of a section of twentv-two finished thc 
course Soviet here appears 
higher than the average graduate school 
wastage. Since the cadets hold a com 
mission in the Red Ai failure 
means assignment to a post 
in the field 

Those students who graduate assumc 
positions of responsibility in the tech 
nical planning of the Air Force. In at 
least two instances, sufficient technical 
available to form an 
opinion of the ability and 
received at an air enginecring 


graduate In one case 


uilable, 
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Force, 
military 


publications ire 
objective 
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academy 
Professor A. P. Melnikov received his 
gree of Doctor of Technical Sciences 
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out an original 


mndct 
VOTKS 
yitsianski boundary 
the probl 
reduced air resistance 
Py ntly continued this work 
and presented new sigmiicant 
at the Third All Union Applied Mathc 
matics Congress in 1953 He is evi 
dently a ipplied scientist 
with good engineering sens¢ 
Shortly after his graduation from the 
Zhukovskii Academy in 1952, A. N. 
Zaks published a textbood on Applied 
Acrodynamics which displays a_ thor 
ough knowledge of developments in his 
field, both in the Soviet Union and 
abroad, and the abilitv to organize his 
material clearly and to emphasize the 
points likely to be significant in the 
future: basis of that 
mav also him a 


results 


competent 


one 
thoroughly 


on the book, 
consider 


qualified aeronautical enginect 


Drawing Forecast Czech Helicopter 


From a photograph of only the tail rotor of a new Czech helicopter, Eugene K. 
a helicopter expert, was able to make a drawing for Aviation Week of the entire 


atore, 


machine (AW April 23, p. 65). 


Liber- 


How close he came is readily apparent from the photo 


graph of the same machine provided by Ralph W. Kummer, public relations manager of 


Hiller Helicopters, after he saw the drawing. 
Ihe helicopter, designed by a group under Jaroslav Slechta at the Research 
Aviation, is derived from the Slechta XF-11. 


the picture. 
Institute of 


is a Praga G four cylinder engine rated at 80 hp. 
of 75 mph., rate of climb 200 fpm. and ceiling of 10,164 is claimed. 


4 Czech interested in VTO sent Kummer 


Powerplant of the two-seater 
Gross weight is 1,234 Ib. 
Liberatore correctly 


lop speed 


projected the overhanging stick control, three-blade single rotor, the general landing gear 


form and entire configuration. 
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Designed for Aircraft, 
Industrial and Scientific 
Instrumentation 


UP VARITRON 


Electric Camera - Model D 


* Radar Scope recording 
¢ Oscilloscope recording 
* Panel instrumentation 
* Aerial spotting 

* Security surveillance * inspection 
* Personnel survey records 


Here is the versatile data recording camera that 
saves you time and labor, and gives you a perma- 
nent, accurate record. Rugged construction .. . in- 
terchangeable lenses available in different cam- 
era body lengths for special applications 

Write for complete detailed literature today. 


* Identification 

* Manometer panel 
recording 

* Test surveillance 


DA 8 by ge 


Dyroducts Inc. 


1000 North Olive St. + Anaheim, California 


TOO LATE 


Single source 
facilities for: 
Low temperature 
High temperature 
Environmental 
vibration 
High altitude 
Sand & dust 
Humidity 
Salt spray 
Shock 
Accelerated sile 
orrosion long before first flight, 
Sete back und the time of 
Sunshine ac arounc hs ne « 
immersion prototype models — and 
Radio that’s the 
interference the Test Engineer from 
Noise level AEROTEST 
Acceleration AEROTEST has the tech- 
nical staff, modern fa- 


Endurance 
Explosion 
cilities, and aircraft 


Fungus . 
Fuel experience to satisfy all 
your testing needs. 
Hydraulic © Design tests 

tlow & © Qualificat 

pressure © Same 
Contaminated 


time for testing your 
military aircraft and mis- 


equipment starts 


time to call 


resistance 


Design r 


. 
fuel © Quality ntrol systems 
. 


Qualit 
Special test equipment 


Proposals submitted 
without obligation 


~Cs_jerotest > 


LABORATORIES, INC 


Attractive wali chart of useful hand 
book data. Conversion factors, tables, 
etc. A real time-saver. For ‘ree copy, 
write: AEROTEST, DEPT. At 

15-35 129TH ST., COLLEGE F’T., N.Y. 


qe 
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Now suggested for a broad range of uses in missiles and aircraft, Maintenance of strength at high temperatures is illustrated by this 


the new Dow magnesium alloys are available in the form of (1) chart. Performance data on the new alloys at elevated temperatures 
sheet or plate, (2) extrusions, (3) castings. can be obtained by request. 














High temperature magnesium alloys are available to 


lighten aircraft and missile structures 


Once again the horizons for aircraft structural design have 


been widened. Dow has developed a series of high tempera- 
ture magnesium alloys which are already in pre-production 
use on aircraft, missile and engine structures. These alloys 
show advantages at temperatures up to 700° F. Limited 
test data on properties up to 800° F. are available for some 


of these alloys. 


The new alloys save precious pounds because of their good 
combination of modulus and properties, including creep 
strength, at temperature. Shop characteristics include good 
formability and weldability. 


you can depend on DOW MAGNESIUM 


One of the available alloys is the magnesium-thorium com- 
position, HK31A, which is manufactured in rolled and cast 
form. Under development is a similar alloy for extruded 
shapes and forgings. HK31A seet and plate are available 
from stock and from current mill delivery schedules in 


standard sizes from 0.016" to 2”. 


These new magnesium alloys by Dow should be considered 
for youl high temperature requirements. Contact your near- 
est Dow sales office or write THE DOW CHEMICAL COMPANY, 


Magnesium Sales Dept., MA 361G, Midland, Michigan. 
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Space Navigation Challenges Engineers 


By Peter A. Castruccio 

Baltimore—Space, where the absence 
of atmosphere insures that clectromag 
netic waves will not be bent, deviated 
or attenuated, offers an ideal medium 

the electronics enginecr. 

At the time, the problems of 
guidance, navigation and 
tions for future space travelers, and 
enemy spotting and tracking, fire con 
special communications in the 
wars challenge the elec 


Salnc 
communica 


trol and 
cvent of space 
tronics engineer. 
At first ‘glance, the problem of space 
navigation appears rather simple be 
cause the position of celestial bodies 
iccurately predicted. It should 
necessary to establish an ac 
curate from the 
parture to the future position of the 
irticular destination taking 
into account the acting 
upon the craft 
However, in practice space naviga- 
ion is made quite difficult by the ex- 
tness and accuracy required. A course 
such as the one described requires not 
only the exact knowledge of the posi- 
tion and trajectory of celestial bodies, 
vhich very accurately calcu 
ible, but it also requires an equally 
knowledge of the not so easily 
calculable initial direction of travel of 
the space ship and its velocity. 


can be 
merely be 
course base of de- 
desired, 


various forces 


indeed is 


precise 


Extreme Accuracy Needed 


An idea of the 
indicated in the following example: as- 
sume a voyage to the planet Mars is 
timed to intercept the orbit of that 
planet at its distance to the 
carth, which is on the order of 36 
million For spaceship speeds of 
bout 12 mi. per second, an error in 
angle of one second of ar 
would result in a positional error at the 

id of the trajectorv of 500 mi. When 

onsiders that an error of one sec 

of the order of magnitude of 

or of the best theodolites under con 
ditions of 

ilize the 


iccuracv involved is 


nearest 
rniles 


ule hing 


good observation, one can 
difficulty of maintaining 

nip to anv given trajectory within this 
cer ot curacy 

"€ more “Tike lv error for a verv accurate 
svstem is in the order of a 
minute of ar This will vield a final 
error of Assuming that th 
trip is performed with initial speed of 
error in initial 
cause an 


launching 
30.000 mi 


12 mi. per second, an 
velocity of 1 would error 
it the end of the trajectory of about 
500,000 mi. Errors of this magnitude 
small compared to the distance trav- 


82 


eled, would cause additional fuel con 
sumption at the end of the trajectory in 
order to place the ship in the correct 
final orbit 

Early spaceships will have no choice 
other than to follow very 
bits due to the relatively low efficiency 
of chemical rockets, but better fuels 


ind engines will be developed to give a 


iccurate O1 


gree of freedom in chosen flight 
We two stages 
progress ot space 
1—Chemicalls 
sional, carefully 


large de 
pattern. 
in the 
e@ Stage 
venture on oc 


thus envision 
navigation 
powered ships 
timed 
exploratory expeditions. 
e Stage 2—Gradual increase of regular 
* lines,’ and the advent of rather 
heavy space traffic. 
During Stage 1, 


be almost exclusively optical, 


gation W ill 
with the 


Space navi 


The Author 


Dr. Peter A. Castruccio ; 
21 won his doctorate summa cum laude 
in electrical engineering in 1946 from the 
University of Genoa, Italy. Born in New 
York City, the son of a diplomat, Dr. 
Castruccio served in the British Secret 
Service during World War II, perform- 
behind enemy 


it the age of 


ing intelligence missions 
at the age of 19. 


he was under death sentence 


I'wice captured, 
at the time 


lines 


of the war’s end. 

Returning to the U.S. in 1946, Dr. 
Castruccio joined Bendix Radio, later 
the Glenn L. Martin Co. At the present 
time Dr. Castruccio is an advisory engi- 
neer in the missile sub-systems engineer 
Westinghouse Electric 
Baltimore. 


ing group of 


Corp. Air 


Arm Division, 











eventual existence of earth-based com- 
puters linked to the space ship by radio. 
In Stage 2, we will witness the 
ment of automatic 

Navigation 


deve | p 
navigation aids 


involves a knowledge of 


one’s position and one’s velocity vector 
In space 
terized by three parameters each, or six 
] 

i 


these quantities are char 
parameters in all. In purely celestia 
navigation the various heavenly 
in conjunction with optical instruments 
are sufficient to determine posi- 
tive position and velocity. 


bodies 


one $ 


Absolute Position 


Observation of the sufhi- 
cient to obtain positional information 
that 


Stars 1s not 


because the stars are so far away 
for all practical purposes they are points 
at infinity. The only information that 
can be gathered from star observations 
in space is the direction of the radius 
vector from the origin of the coordinat 
l'o determine 
magnitude of the 
Chis can 


degree of 


system to the ship ibso 
lute 
radius vector must be known 


with a 


position, the 
be done reasonable 
accuracy by measuring the 
diameter of the sun. If we 
cTror ot onc second of are in measuring 
the sun’s apparent angular diameter, 
and further assume the ship is at a 
distance from the sun equal to the 
earth’s distance (approximately 100,- 
000,000 mi.) the resulting error in the 
magnitude of the radius vector so deter- 
mined is of 100,000 mi 

Another method of navigation 
perform observations on the planets 
instead of the stars. This method will 
vield absolute position with greater geo- 
than the star-and-sun 


' 


ipparent 
issume an 


is to 


metrical accuracy 
diameter observations, but 1 
an accurate knowledge of the position 
of the planets at any given time This 
involves the use of a clock aboard ship 

Observation of the planets for navi- 
gation orbit of Mars 
instruments capable of accuracies of a 
second of arc and a clock accurate to 

hundredth of a second would mean, 
in most cases, positional errors of the 
order of 1,000 mi. This indicates navi- 
gation by celestial bodies be quite 
iccurate and would certainly enable the 
space travelers to find their destination. 


require .) 


. +} 
Witt 


within the 


Radar Techniques 

obtained by 
Thus, 
radio 
estab- 


Guidance can also be 
the use of radar techniques. 
those used in 


could be 


similar to 
urcraftt 


beams 
navigation of 
lished 

The principal difference 
present-day beams and space beams is 


space 
between 


AVIATION WEEK, September 3, 1956 





that earth based beams are fixed with 
espect to an earth frame of reference, 
but space beams will of necessity move 
with respect to the solar system’s frame 
his complicates the prob 
both the guiding 
ind the guided ship move relative to 
Nevertheless, such 
1 beam system still could be conceived 


ft reference 
m because beam 


the point of arrival 


in several forms 

¢ Beams aimed between planets, form 
ing polygons of variable sizes, the sides 
f which represent shortest geometric 
inets 


distances between 


¢ Swept beams whi 


} 
I 


over periodically 

i large section of space 

e Broad or omnidirectional beams 
provide an intercept course and 

the possibility of a proportional 


ec po sibilities, the first ip 
interesting because it would allow 
permite in much th 


i 
beamridet 


paceship to 
fashion missile 


Wmrdacti 


convenicnt sys 
or guidance, but it displays several 
intages uch 1 1 longer, and 
uneconomical, flight path and 
high terminal 


of guidance 


the t <p 


iccelerations 
is definitely re 
ships of the 


t guide the ship 
destination planet, 
terminal phase of 


f the high terminal 


ig the ti ipproach, the beam 
l on th 
the ship uld navigate in much 
interceptor (pro 
rtional-navigation) homing missik 
Thi pe missile automatically 
ortest straight-line course to 
In i cas the 
be broader than in the 
possibly it could be 


ul be loc ited base of arri\ il 


1ni¢ fashion l in 


beam 


radiating source 
would at least 
Ihe ship’s pilot 
articular frequency 
onding to t destination point, 
iutomatic mechanism within 
would di rest, alwavs main 
ship in a shortest-distance 
m cours 

he source of the beam could be 
ited on the planet of arrival, or on a 
itellite of the planet either artificial 
r natural. Because of the rotary mo 
tion of all these bodies, the beam would 
have to be rotated in synchronism. In 
the se of an omnidirectional radiator, 
everal would have to be installed on 
the surface of a planet so as to avoid 
isting a shadow when the beacon is 

turned away from the ship 
An antenna of 30 ft. diameter operat 
length (X 
guide a ship 
Mars at its 


accuracy of 


ing at a 3 centimeter wave 
could theoretically 
Earth base to 
with an 


b ind 
from an 
close st distance 
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RADAR BEAMS, like those used for missile guidance 


tion, permitting automatic guidance of vehicles to within 


might be employed for space naviga 
10,000 mi. of destination. 


LORAN.-TYPE system, using four omnidirectional beacons installed on planets or satellites 
whose orbits around sun are known, is another possible approach to space navigation. 


10.000 mi 
ibly with 
tial navigation: however 


[his compares very favor 
accuracies quoted for celes 
it is probably 
n unnecessarily high accurac\ 

Basi 
rang¢ Range can be increased by 
narrowing the beam, but the beam be 


dificult to locate bv th 


comes mOor°c 
ship. An idea of the range 
with predictable techniques can be ob 


ichievabk 


considering that a transmit 


beam 24 deg 


tained by 
ting svstem sending a 
wide with a power of 10 kw. averagi 


will have a reliable range of 


problem of beam guidance is 


satisfactory for trafh 
of Uranus 
equipped with maps and 


ments would b« 


ibout 140 


million mi 


nna 10 
| db 
Core 
the g 
the simpl 
the frequen 
eiving and transmitting 
ess 24 deg 


ould be increas 


beam, the maxi 
to 2.1 bilhor 
within th 


Loi 
Even it) UTS lled 


il kk t 





SOLID ENGINE AND 
CHEMICAL DIVISION 


Dependable, simple—the solid-propellant 
rocket is unique in America’s arsenal. Its 
power is instantaneously unleashed, its 
performance unaffected by atmosphere 
and actually improved by altitude. Aerojet- 
General's jet-assisted takeoff units 
Q(ATOs) are the world’s most widely used 
auxiliary power-plants for aircraft 


In the search for new materials of con- 
struction, new fuels, and higher thrusts, 
Aerojet-General offers unequalled oppor- 
tunity in America’s most comprehensive 
rocket propulsion program 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 

Technical Editors 


mmm eryfel-(general 


CORPORATION 
A Subsidiary of vt AZUSA, CALIFORNIA 
The General Tire FARTAENG SACRAMENTO 
& Rubber Company WA CALIFORNIA 


Write: Director of Scientific and En- 
gineering Personnel, Box 296N, 
Azusa, Calif, or Box 1947N, Sacra- 
mento, Calif. 


with the beam, and then be guided by 
the beam. 

It should be noted that use of the 
beam will yield a direct measurement 
of the ship’s velocity with respect to the 
of the transmitted energy b« 
employing the doppler effect, provided 
the frequency of the beam is known. 

Another navigation system employs 
beacons and is similar to the presently 
used Loran navigation ) 
system, except that Loran operates in 
two dimensions and the space naviga 
tion system must operate in three Sec 
sketch, p. 83). Thus, at least four omni 
directional transmitting beacons could 
be set up in known 
the sun. Position of the ship within the 
Solar System can be determined by 
measuring the differences in times of 
arrival of pulses issued by the four 
beacons, which would have to transmit 
pulses synchronous in time similar to 
the Loran system. 

Difficulty for space navigation is the 
requirement that this 


sour;rce 


(long-range 


orbits around 


system be omni 
directional limiting 
with directional beams. An 
rectional beacon transmitting an averag 
power of 10 kw 10 sq. ft 
receiving antenna and a good receiver 
displays a reliable range of about 10 mil 
lion miles. This range is far too limited 
for interplanetary flight 


rang¢ 


compared 
omnidi 


used with 


Better Techniques 


luture advances in communications 
techniques should improve this situa 
tion. For example, it is known that the 
noise generated within a receiver limits 
its ability to discriminate between sig 
nal and external noise, thereby cutting 
its sensitivity. It is also known that 
this internally generated receiver nois« 
is reduced when the temperature of 
components is Making use 
of the very low temperatures of space, 
it should be possible to cool a receiver 
sufficiently to obtain a three-fold in 
crease in range 

An_ additional 
gained from the fact that interplanetary 
distances being very large compared to 
the speeds, there is a greater length of 


reduced 


advantage may b« 


observe the signal 
idvantag¢ 


communications 


available to 
This situation presents an 
over ordinary earth 
where time is limited to the high speed 
of aircraft with respect to the distance 
The longer the time to ob 
serve a signal, the better the signal can 
be distinguished over noise 

l'o utilize this advantage fullv, certain 


time 


traveled. 


techniques are required which today 
are still experimental. If a time 
minute is allowed for 
tion, receive! 
time is fully exploited, range can im 
prove to 300 million mi. ‘This range 
would be suitable for navigation withim 
the orbit the Asteroids 

It is difficult at the present time to 


span 
of one observa 


1S cooled, ind increased 


predict what advances in information 
theory can be expected; however, 
estimate of an additional factor of 

is not too far fetched. This would fut 
ther increase range to 1 billion mi., 
entirely satisfactory for navigation with 
in the orbit of Saturn. Even without 
such improvement, the further int 
space one goes the longer the time re 
quired for the trp and consequent 
the time for observation. 

Since range increases approximately) 
is the square root of the 
time, it becomes apparent that observa 
tion times of the order of 10 minut 
would yield ranges of 1 billion miles 
Besides, Solar Systems planet orbits all 
lie approximately in a_planc lhus, 
space navigation within the Solar Sys 
tem mav well be confined within this 
plane, unless other noteworthy object 
ire discovered in other regions of space 
m unlikely possibility in the light of 
our present knowledge 


observation 


Narrow Sector 


Thus the beacon’s radiation pattern 
need be 
but confined to a relatively narrow 

further increasing 
If the vertical rad 


be confined to a 10 deg. sector, a 1 


} 
omnidirectional in azimuth 


vation sector 


beacon’s range 


of about 4 billion mi. could be achieved 
with 1970 techniques and with a | 
minute signal observation time 

It appears reasonable to predict that 
1 navigational system emploving 
feasible by the tim 


space travel is accomplished. The b« 


such 
beacons will be 
con system will enable the spaceship 
to determine not only its position, but 
also its velocity vector by making u 
of the doppler frequency shift. The 
ceiver would detect four different f1 
quencies separately and be equipped 
with automati 
difference in arrival time of the four 
pulses and thus compute the position 
of the spaceship within the Solar Sy 
tem. Use of the doppler technique w 
ilso enable the ship to compute aut 
matically its velocity vector. And so th« 
iutomatically located in 


means to measure the 


hip can be 
space. 

It is possible, and perhaps desirable, 
to locate the beacons on planets or on 
satellites which already 
rately known orbits 

Next problem facing the space trav 
cler is communication, base-to-ship and 
ship-to-ship. Base-to-ship communica 
tions have the advantage that ven 
powerful station can be set up on the 
base for transmission to the ship 

Assuming the base to be equipped 
with an omnidirectional transmitter 
with a power average of 100 kw. and 
that the space ship carried a 10 sq. ft 
receiving antenna, single sideband typc 
1 range 


posse SS iccu 


voice transmissions should havc 
in the order of 6.2 million mi 
Increasing the transmitter power 
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er-Rammah’s self-moving egg 


Join two flat pans; fill with an incendiary mixture; add 

a tail; propel by two large rockets. In A.D. 1280, 

Arabia's Hassan er-Rammah, gazing centuries ahead, 
proposed this ovoid in his ‘‘The Book of Fighting on Horseback 
and with War Engines."’ 


Totay, rocket-powered ordnance is foremost in American 
defense...and Aerojet-General Corporation is foremost 
in rocket power. Aerojet's solid-propellant rockets are 
used on the Sparrow and Regulus and on the 

newest, most advanced American missiles. 


* 
map YG conor: TION 
A Subsidiary of AZUSA, CALIFORNIA 
The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 


We invite you—the engineer, the scientist—to participate at Aerojet in 
the creation of tomorrow's realities from yesterday's dreams. 





for engineer’s wives only 


Here is a unique opportunity that appeals to both 
you and your husband. 


For you wives and families, the opportunity to live in a wholesome 
environment in the heart of the Colorado Rockies. For 

you engineers, the opportunity to participate in a challenging 
engineering project with an unlimited future. 


ROA ARS ARMS NE 
MV4 AA FEV 4 Pa 


QE NVERKR OMI S/1O NI 





uld help since range proportional 
to the square root of the power; how- 

er, this “brute force” 
quires base installations with power out 
of all proportion. For example, if trans 
mitter power were mcr ised to 2 mil 
lion watts, the range would onlv increas¢ 
bv a factor of 4.5, vielding a total range 

28 million mil 

When one considers that the most 
powerful radio transmitters in the world 
today transmit about 1 megawatt, onc 


can visualize the 


method re 


tremendous powcrs 
quired for such communication 
Omnidirectional communication, 
er, can be improved considerabh 
using beamed communication in 

h the transmitted power is sent 
mn beam and reaches only the 
that are in the beam path. What 
ined in increased range is lost in 
duced coverag By using 24 deg 
m ind revert ne te the 100 kw 
of the xampl 1 range of 62 

tld be achieved or 


rawatt 


_ 


with one me 

ommunication require 

knowledge of where the space 

T requir weeping the region 

pa where the ship is thought to 

until the ship is found. A three-fold 

rease in the range can be obtained 

reviously explained, bv cooling the 

but the factor of extended 

ception will not be as favorabl 

voice communications, it is desired 
mvev the message immediately 


Coded Communications 


Ielegr iphic or code communications 
could wait for extended periods of time 
to achieve increased range. In _ this 
latter isc, 
pread out in time, i.¢ i message 
which would normally take one minut« 
to deliver would require a considerably 
longer interval. If a one-minute mes 
sage is spread out to one hour, an eight 


communication would be 


fold increase in range can be antici 
pated. A large antenna could be erected 
from the 
the transmitted energ\ 
areas of perhaps 100 square 
could be achieved with a theoretical in 
crease in range over the previous exam 
ple by a factor of 10. With the cooling 
technique plus the auxiliary antenna 
tcc hnique, the range for communication 
could be increased to about 600 million 
miles with one megawatt transmitted 
power, which is a rather respectable 
hgure¢ 
Actually the ship is probably known 
to be lving in one octant with a con 
sequent increase in range of a factor 
vielding a total range of about 
1.6 billion miles. Again it is quite pos- 
sible that future advances in_ tech- 
niques may further extend the range 
The situation for communication 
from the ship to the base is somewhat 
different. Unless future advances in 


spaceship to capture more of 
In this manner, 
meters 
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AIRCRAFT TRANSDUCERS 


For 


@ PRESSURE OPERATED POTENTIOMETERS 


Outputs: Linear and nonlinear functions of 
applied pressure. 

Resistances: 100 to 50,000 ohms. 

Ranges: 0-5 to 0-5000 psi 

Types: Absolute and differential. 

Vibration Ambient: 0 to 55 cps, 0 to 500 cps, 
and severe vibration 25g to 2000 cps 
Construction: Hermetically sealed. 


Write for Pressure Operated Potentiometer Bulletin 


@H ULTRA-SENSITIVE PRESSURE SYSTEM 


Output: 50 volts at full scale 

Range: = % psi, differential 

Resolution: 1 x 10° psid 

Zero stability: Better than 1 x 10°° psid 


Write for Bulletin EPMS 


@M RESISTANCE BRIDGE PRESSURE PICKUPS 


Sensitivity:5 mv/v at full scale. 
Ranges: 0-10 to 0-1500 psi 

Types: Absolute and differential. 
Construction: Hermetically sealed. 


Write for Bulletin No. 7 


@ RATE OF climes 


Outputs: 5 volt signal and/or dial indicator. 
Range: + 25,000 ft./min. 

Time constant: 0.2 sec. at sea level to 2 
50,000 ft. 


sec. at 


Write for Vertical Speed Transducer Bulletin 


@ RESISTANCE THERMOMETERS 


Resistance: 5 to 500 ohms at 32°F. 

Materials: Platinum or nickel. 

Range: —350 to +2000°F. 

Types: Liquid, surface, gas. 

Cheracteristics: Corrosion proof, severe vibra- 
tion ambient, fast speed of response. 


Write for Resistance Thermometers Bulletin 


Transducers See Trans-Sonics 


nO Pan -1 OP Ga 2.) 


LEXINGTON * MASSACHUSETTS 
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,7 Fully Floated Miniature Free Gyros 
By Daystrom Pacific Corporation 


Help Assure PRECISE CONTROL! 


Thousands of man hours are spent by top men in the 
control field to develop exactly the right components to 
assure the precise control of each missile. 


Components available from Daystrom Pacific Corporation, 
such as the small, amazingly reliable and accurate F1OA-1 
FREE GYRO, help in forming the exactly right control sys- 
tems. The top team of engineers and technicians at Daystrom 
Pacific Corporation have produced some of the finest system 
components in use today. 
The FIOA-1 Free Gyro Meets 
All Known Missile and Aircraft 


Specifications - - - Write For Complete Product Information 


ad a Control Systems, Stable Platforms, Miniature and Sub-miniature 
A few “Specifics Rate Gyros, Vertical Gyros, Free and Directional Gyros, Acceler- 
Drift Rate—0.1°/min. maximum ometers, Integration, Intervalometers, Potentiometers, Synchros, 
Vibration—Operations through Resolvers, Sensing and Actuating Components. 
15G’s from 10 to 2500 cps 
as required 
Renee Vn's song any AMERICAN GYRO DIVISION 


axis 
Caging Accuracy—Within 0.1° 


Uncaging Cycle—0.030 to 
0.050 sec 
(Pick-offs can be AC synchro, 
AC resolver, or DC potentiom- 
eter —a comprehensive selec- CORPORATION 


tion of AC or DC motors is A subsidiary of Daystrom, Incorporated 


available.) 
3030 NEBRASKA AVE. * SANTA MONICA, CALIFORNIA 
Openings exist for highly qualified engineers. 


CONTROL SYSTEMS, STABLE PLATFORMS, MINIATURE AND SUB-MINIATURE RATE GYROS, VERTICAL GYROS, FREE AND DIRECTIONAL GYROS, ACCELEROMETERS, INTEGRATION, 
INTERVALOMETERS, POTENTIOMETERS, SYNCHROS, RESOLVERS, SENSING AND ACTUATING COMPONENTS. 





‘ 


insmitted powers 


of the order of a 100 kw. or more 


practicable for hip-born¢ equipment, 


the spaceship is probably limited to 
much smaller powers than base stations. 
Ihe ship, however, has the advantage 
that it knows where the base is and 
thus can « mploy the beaming technique 

\ssume that the ship can conven 
icnth ry a one kilowatt transmitter, 
then bi 
verment of 


using 2 ck beam, a range 


times the omni 
hieved At first 
ippears that a one kilowatt 


beam-width 


impr 
directional cas« 

ht, it 
transmitter with a 2 deg 
ntenna would vicld maximum range 
of |] | 


times ¢ million miles or of 
bout 2.2 billion miles. Such an 


ment is predicted on having 
1 10 sq. ft. rec 
+] 


intenna at the base. 


quare met 


Wave Length Size 


If the transmitting 
beam and have a reason- 

the wave length should not 

than 30 centimeters This 

; that the 
will automatically become beamed 


intenna is to emit 


receiving antenna at the 
iuse its area is large compared to 
must be reduced in 
n order to give omnidirectional 

This reduction in size 


the wavelength 


pe 
mcans reduction in range 

Rather than reduce its size, it mav be 
re practical to sweep the receiving 
ntenna at the base and look for } 
intercepted signal. After all, at the base 
there is 


the position of the spaceship, and thus 


still a reasonable knowledge of 


beaming can be 
noted that in 
issuming a 100 
spaceship and a 
2 deg. beam) the beaming required at 
the base with a 10 sq ft 
nlv 15 deg., which mav be 
itisfactory in most cases. It appears 
then that ship-to-base communications 


mi degrec ot 
hieved It should be 
the previous example 
q. ft. antenna on the 

} 
intenna, 1s 
entirely 


in be obtained with reasonable means 
possible that nu 
may provide great sources 


ilso entireh 
cnecrg\ 
electrical power, and that advances 
the art may provide very light and 
transmitting devices capable 
extremely high output power. It 
noted that all the observations 
ofore made are simply extrapola 
the present state-of-the-art inte 

let us sav within 


ympact 


ther near future, 
he next 10 to 
1) 


ravelers 


( 20 vears 

1¢ next problem confronting spac 

that of spaceship-to-spac« 

outset, 

distant 
Such 


relaved 


hip communication At the 
between ver 
rather pointless 
ilwavs be 


communication 
spaceships seems 
communication can 
through ground bases or beacons. It is 
ilso conceivable that in order to reach 
an outlying ship special transponder 
beacons may be set up. The first ship 
would aim at the transponder beacon 


AVIATION WEEK, September 3, 1956 


PIONEERING is our business 


LHYERS 


LIQUID OXYGEN 
\1/ 


4 


SERVICING LIQUID OXYGEN 
MADE SAFER AND EASIER BY 
NEW BENDIX DUAL INDICATION 


Bendix capacitance type liquid oxy- 
gen quantity gage systems now offer 
dual indication—in the cockpit and 
at any desired point on the airplane. 
Two important advantages are 
gained when an indication is located 
near the servicing point: 
1, The mechanic can check the 
liquid oxygen supply in the system 
quickly and easily from the ground as 
part of his regular line maintenance. 
2. In replenishing the liquid oxygen 
supply, the serviceman gets a con 
tinuous reading right at the point of 
: g, sO that he knows exactiy 
when the converter is filled, rather 
than having to wait for the liquid 


eT 1 1” 


Pioneer-Central Division 


oxygen to spill out the 


with the hazards that 
accompany such a procedur 
Bendix 
liquid oxygen lev 
transistorized to n 
and weight limitat 
with both single 


installatior 


systen 


verter 
able for 

For 
CENTRAI 


CORPORATION, | 


W est Coast Office: 117 E. Providencia Ave., Burbank 
Export Sales & Service: Bendix International Divi 
2 E. 42nd Street, New York 17, N.Y 
Canadian Affiliate: Aviation Electric Ltc 
Lavrentien Bivd., Montreal, P. @ 


Send” 


AVIATION CORPORATION 





HEART OF THE HOMING SYSTEM 


‘Doelcam— 
Master-precision Gyroscopes 


DoELCAM Master-precision Gyroscopes and Gyro Stable Platforms are standard 
equipment in many of today’s missile and aircraft stabilization and guidance systems. 
Shown here are three standard models. Specialized versions of these models or 
completely new designs can be produced in quantity to suit your requirements 
exactly. Avail yourself of the same engineering know-how that has successfully 
designed gyros for the LARK, METEOR, TALOS, RASCAL, BOMARC and 
LACROSSE Missiles and the same production team that has made DoELCAM the 
largest single producer of gyros for the bombing and navigational computer used 
in the B-36, B-47 and B-52. We invite your inquiry. 








Cageable Free Gyroscopes, Type CFG-P (Poten- 
tiometer Pickoff) and Type CFG-S (Synchro 
Pickoff) for guided missile instrumentation and 
control systems. These gyros measure angular 
deflection about either one or both gimbal axes. 
The rugged simplicity of the caging mechanism 
and the rail-type mounting enable these gyros to 
withstand severe shock and vibration. Weight 
— 5% Ibs. Size — 51%" long x 4%%” diameter 
(exclusive of mounting flange). Drift—less than 
Y%4° per minute. Remote caging and uncaging. 
Write for Bulletin CFG. 11 


Rate Measuring Gyroscopes, Type K for guided 
missile control and homing systems and flight 
evaluation of military aircraft. These models 
measure absolute angular rates where high accu- 
racy and superior dynamic response are essential. 
Linear output signal proportional to input rate 
within 0.25% of full scale. Withstand 100G 
shock in any plane and 15G vibration up to 
2000 cps. Weight—3% Ibs. Size—5%4” long x 
3.20” diameter. Write for Bulletin KG. 1] 





Rate Measuring Gyroscopes, Type JR for tactical 
weapon systems requiring less than one minute 
warmup. Incorporate damping compensator for 


/ yoelcanr; constant damping ratio without heater. Linear 
SOLDIERS FIELD ROAD output signal proportional to input rate within 
A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASS. 0.25%. Withstand 50G shock, 15G vibration 
up to 2000 cps. Angular Momentum — 10* 
Instruments for Measurement and Control gm.-cm.2/sec. Size 3%" long x 2.0” diameter. 
Synchros * Gyros ¢ Amplifiers « Microsyns ¢ Servo Motors Write for Bulletin JR, 11 
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with its limited power but with a highly — | 


beamed antenna and deliver its message | are you running behind in the vicious face 
Ihe transponder beacon would then re | for qualified research and production men? 


broadcast the message at high powers 

rhis situation would rapidly lead to | 
problems of assignment of transponder 
time as space trafhe increased. ‘Trans 
ponder beacons rapidly would become 
saturated, eventually only be used for 
emergency messages Limiting our 
sclves to communications between rea 
sonably close spaceships, let us see what 
can be ichieved 

Assuming omnidirectional broadcast, 

10 sq. ft. antenna, one kilowatt of 
transmitted power, and voice commu 
ication, a range of 0.62 million miles 
can be achieved. With cooling of the 
receiver, the range can be increased to 
ibout 1.8 million miles. These para 
meters dictate a wave length of about 
1.6 meters, corresponding to a frequency 
of the order of 200 megacycles. An 
increase in range can be had bv increas« 
in the transmitted power. If future ad 
vances will enable the ship to carrv a 
100 kw. transmitter, a range of 18 mil 
lion miles could be achieved 


Beaming Techniques 


Another considerable improvement 
in be obtained by employing beaming 
techniques. Of course, the beaming 
technique implies a knowledge of the 
position of the other ship. If there is 
no such knowledge, recourse must be 
had to scanning, which means search 


listening for a reply. 

Scanning we. be complicated in with qualifications you want 
pace because a considerable delay be 
tween transmission and_ reception 
would be experienced. Che speed of 
light being 156,000 mi. per second, an 


The critical shortage of experienced physicists, engineers and pro- 
duction craftsmen needn't curtail your output—reduce your profits. 
interplanetary distance of 36 million The Mechanical Division of General Mills has trained men and 
miles as that between Earth and Mars specialized machines ready today to handle your design require- 
at their closest point results in a delay of ments and production of 
close to 4 minutes. Thus a complete e electro-mechanical systems or components 
round trip transmission between two 
space ships 50 million miles apart would 
take close to 8 minutes 

In order to establish contact, the 
transmitting ship would have to wait You get the type of engineering and manufacturing you’re proud 
for duration of a complete round trip to call your own. You meet delivery dates. You eliminate capital 
of a transmission plus a_ reasonable expenditures for plant expansion. And, you get out of the vicious 
length of time to assure that the mes ‘ : > 

race for men qualified to do the job the way you want it done. 


sage was heard. However, this may be f: ss : 
Our reputation for creative research and precision production has 


avoided by employing a memory of the 
successive antenna positions. In_ this been built over 16 years of ordnance and instrument work for the 


manner the antenna could transmit its world’s most exacting customers. You can join this group profitably. 
message say for one or two minutes in 

each direction, then move off to a new RESERVED FOR YOU: this interesting, fact-packed booklet 
direction. If, six or eight minutes later, Send today. Booklet shows our facilities, names our cus- 
a received message appeared, it would P » tomers. It introduces you to on-time, precision produc- 
only be necessary to have memorized ‘| tion. Write Mechanical Division, Dept. AW91, General 
Mills, 1620 Central Ave. N.E., Minneapolis, Minn. 


@ fine-pitch, instrument-type gears 
@ precision parts, cutting, grinding, finishing 
e industrial or military optical assembliies 


antenna positions with respect to time 
to enable the transmitting ship to slew \ 
its antenna back. 

It should be noted that beaming will \ MECHANICAL DIVISION 
involve higher frequencies than the HF 


1 t likely it will requir in _ = 
and most likely it will require going —— 
into the VHF or microwave region in OF General Mills 
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WHETHER 


you 


FLY 


THE 


BOEING 707... 








...... OR THE 


DOUGLAS DC-S.|... you'll take off and land 
on CPT landing gear 


Out of CPT’s 30-year experience came the engineering 
and drawings for the landing gears for both these 
American all-jet intercontinental transports. 

And out of CPT’s giant precision manufacturing 
facilities are coming the landing-gear 
ship-sets to speed the day when fleets of DC-8’s 
and 707’s will fly on scheduled flights. 

Put CPT’s wealth of experience and facilities 
to work now on your projects of Tomorrow. 
No other landing-gear builder has CPT’s combination 


of experience, knowledge, and facilities. 


ENGINEERS: If you would like to work at 
CPT on airframe-component design problems, 
write us. Liberal profit-sharing and retirement 
plan, modern plant and facilities, 


CLEVELAND PNEUMATIC TOOL CO. 
3781 East 77th Street . Cleveland 5, Ohio 


Soles-engineering offices in 
Seattle, Los Angeles, Fort Worth-Dallas and Levittown, LI, 








for temperature testing 
in the laboratory 
or in the plane... 


Constructed with the same care as 
our aircraft temperature indicators, 
these pyrometers bring “aircraft 
quality” to the test engineer. 


MODEL S8PY, above, has been used 
extensively by leading motor car manu- 
facturers for road testing on the “Proving 
Grounds” — where performance counts. 
Housed in rectangular bakelite case, has 
6” hand drawn scale and is fully compen- 
sated for ambient temperature. Made in 
ranges listed below, with suitable ther- 
mocouple materials. 


MODEL 23B, left above, has same ‘ype 
movement as our aircraft pyromet 
Housed in flanged, 4” round, bakelite 
case for panel mounting. 


MODEL 20B, right above, has same 3” 
steel case and same movement as our 
aircraft panel indicators. Both are 4 
cold-end « and ilabl 
standard ranges listed, with suitable 
thermocouple materials. 





STANDARD RANGES—All Models * 
FAHRENHEIT 

Zero to 400. 600, 800, 1000, 1200, 

1600, 1800, 2000 and 2500. 
CENTIGRADE 

Zero to 200, 300, 400, 500, 600, 800, 

1000, 1100 and 1400. 


Furnished with white scales, black mark- 
ings and pointer or, with black scales 
white markings and pointer if 

For best results use LEWIS Thermo- 
couples, Leads and Selector Switches with 
these instruments. 


THE LEWIS 
ENGINEERING CO. 


Manufacturers of Complete Temperature 
Measuring Systems for Aircraft 


NAUGATUCK, CONNECTICUT 





iwailable for 
intennas 
ippears that the 
probability of encounter with meteor 
ites is extremely low (so is the probabil 
ity of colliding with another spaceship), 
it is interesting to investigate what 
might be done to avoid at least the 
large meteorites An inti-collision 
radar would be difficult because of tw 
factors 
@ Small size of the 
e Large frequency shift caused by dop 
pler eftect 
Effective anti-meteorite radar 
be able to protect the ship against fairl 
small objects. A one pound metallic 
meteorite traveling at relative 
ral tens of miles per se 
damagc 
h a meteorite has a cross sectional 
ipproximately a tenth of a squarc 
If the meteorite is irregular in 
ind re ck 


n would be of the same mag 


of the 
the transmitting and receiving 
Although it 


vICW limited space 


now 


meteorites 


must 


core 
speeds of seve 
I 


nd can cause considerable 


coated, its radar CTOSS 
nitude 
ts geometric cross section 
Let us 
foot as the radar cross 


issume a tenth of a 
tion of the 


h we desire to 


square 
mallest meteorite whi 
It is well 


defend the spaceship against 
known radar range increases 
with the size of the antenna, but of 


intenna S17 


that +}, 


course aboard the hi 
will be limited t us assume a siz 
of one square meter, ¢ sponding t 
a diameter of about 4 ft. It is als 
known that the higher th 

radar, the higher the degree of 
ng achievable and consequenth 
higher th rchlight. Let us as 


treque nc 


sume that our space radar emplovs a 
wave length of + millimeters. Let us 
further as that th r employ 
1 peak power of 100 kw should be 
n ted that these Datal CTs ( uld 
probabh b« in the next 


10 to 20 vears 


sumc 


ichievabk 


Che next problem in radar design is 
that of bandwidth, which must be 
large enough to allow f the passage 
of information. It must not be too 
noise will also ind tend 
In this con- 
enters the 


speed b« 


large or 
to drown out the 
the doppler shift 
Assuming a relative 
ship ind meteorite of 40 mi 
possible for 
doppler shift at 
order of 40 
that the re 
megacvcles 


pass 
signal 
nection, 
picture 
tween 
per seeond, which is quite 

head-on-course, the 
length is of the 
megacvcles. ‘This 
ceiver must be at 
wide because the doppler 
cur anywhere from zero up to 30 mega 


this wave 
means 
least 30 
shift can oc 
cycles, depending on the relative speed 
between ship and meteorite 

Ihe next step in our calculation is 
to assume a svstem loss. We are aware 
of the fact that every radar system pet 
formance suffers from losses in the trans 
mitting and receiving clements, losses 
in the conversion element, deteriora 
tion due to aging, etc. We will assum«¢ 


NEW METER-RELAYS 


FROM 0-5 MICROAMPERES-UP 
Ruggedized - Sealed, Black Bakelite or 
Clear Plastic Cases 

D’ Arsonval 
meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 


TRIP POINT AD- 

JUSTABLE to any 

point of scale arc. 

Sensitive to changes 

os little as 1%. One 

contact on moving Model 461-C, 10-0-10 

pointer. The other on Ua OC $83.25 

odjustable pointer. When pointers meet, contacts 

close and lock. Holding coil wound on moving coil. 

Locking is electro-magnetic. Manval or automatic 

reset. Spring action kicks contacts apart. 

Ranges: From 0-5 microamperes, 0-5 millivolts 

or 0-300°F up. 

Standard Contact Rating 5 to 25 milliamperes 

DC. Can be up to 100 milliamperes DC. 

Ruggedized-Sealed metal cases, 22", 32” or 

42” round, shock-mounted movement, gasket- 

sealed. 

Black Bakelite case, 4/2” rectangular. 

Clear Plastic cases, 2/2", 3%” 
tangular. 
Ponel meters and indicating 
pyrometers also in rugged- 
ized-sealed, black bakelite 
or cleor plastic cases. Write 
for new 40 page Catalog 
4A on meter-relcys, meters, 

Model 255-C,0-190 Pyrometers and avtomatic 
Vv DC $42.50 controls. 

Assembly Products, Inc., Chesterland 50, 

Ohio. HAmilton 3-4436 (West Cocst: Desert Hot 

Springs 50, Calif. Phone: 4-3133 & 4-2453), 


Booth 1614, Instrument-Automation Show 
Sept. 17-21, New York Coliseum 


Now!...the NEW 


ROBINSON 
WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 


twist every time. 
12” —for assembly line $21 50 
9” —for bench work, sub- $20 50 


safety wiring, 15 oz. 
assemblies, 12 oz 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor,Gensales, Ltd., Malton,Ont. 


” 


or 42" rec 
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MASTER INDICATOR 
Approx. weight 4% Ibs. 
Cut-out Dia. 3% inches 
Clearance behind 

panel 10's inches 








CONTROLLER 
Approx. weight 1 Ib 
Height 2*4s inches 
Length 5% inches 
Clearance behind 

panel 3'“%s inches 





DIRECTIONAL GYRO 
Approx. weight 8% Ibs. 
Width 7’A2 inches 
Height 742 inches 
Length 82 inches 





FLUX VALVE 
Approx. weight 142 Ibs. 
Width 342 inches 
Height 2744 inches 
Length 47%: inches 





RACK ASSEMBLY 
Approx. weight 5 Ibs. 
Y% ATR 

12% inches long 





From the Laboratories Famed for Precision Compasses 


THE NEW C- O GYROSVN* 


...a Complete “‘World-Wide”’ 
Compass System 

Meeting Advanced Specifications 
for Polar Flight— Yet Weighing 
Only 20 Pounds! 


For more than a decade, Gyrosyn compasses by Sperry 
have set the standards of the aviation industry for 
commercial and military aircraft alike. Every day, hundreds 
of thousands of precision, on-course miles are flown 

with the aid of these accurate and dependable instruments. 
Yet in the Sperry laboratories the search for even greater 
accuracy and precision never ends—as evidenced by 
Sperry’s most recent development, the C-10 Gyrosyn. 


THIS IS PRECISION 

At latitudes under 65° where the C-10 Gyrosyn is “slaved” 
to magnetic headings, accuracy is assured within % of a 
degree. At latitudes above 65°, where magnetic headings are 
unreliable and the C-10 Gyrosyn is unslaved, random 

drift is less than 3° per hour. This compares with an average 
random drift of 8° to 16° per hour with many slaved 
compasses in use today. 


THIS |S EFFICIENCY 

A separate latitude corrector also automatically compensates 
for earth rate drift of the gyro, whether slaved or unslaved. 
Reliability of the system is further assured through the 
direct-drive nature of the master indicator which precludes 
transmission errors common to repeater-type instruments. 


THIS IS THE ANSWER 

... for today’s faster-flying conventional aircraft and for 
tomorrow’s turbo-prop and jet airliners. The C-10 Gyrosyn 
is recommended as the directional component of the 

SP-30 Flight Control System and the Integrated Instrument 
System, both of which are standard in the Douglas DC-8. 

It can be applied readily to modernize flight instrument 
equipment in existing aircraft. For complete information on 
the Sperry C-10 Gyrosyn, as well as other developments 

in the field of precision instrumentation, write our... 


op I GYROSCOPE COMPANY 


D 


CLEVELAND + NEW ORLEANS + LOS ANGELES + SAN 
FRANCISCO - SEATTLE. IN CANADA: SPERRY GYROSGOPE 
COMPANY OF CANADA, LIMITED, MONTREAL QUEBEC 

*T. M. Reg. U. S. Pat. Off. 
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aN 
THIS IS FOR YOU ...1F you Have 
SPECIFICATIONS 


AN AC GENERATOR COOLING PROBLEM! 208/120 Volts, 0.75 Power Factor, 3 Phase, 400 CPS 


Rated 
Cool Approx Flange 
Rat- ingAir Rated Diam Speed Weight and 
Type No. ing Pres Coot in RPM ibs. Drive 
KVA sure in ing Air Spline 
“HO” Ib./min. 


ll 8.25 5700-6300 60 AND 10266 XVI-A 
ll 8.25 4800-7200 65 AND 10262 XII-A 
14 8.25 5700-6300 69 AND 10266 XVI-A 
9.25 5700-6300 83 AND 10266 XVI-A 
16 9.25 5700-6300 103 AND 10266 XVI-A 
7 6.5 7600-8400 30 AND 10262 XII-A 
7 6.5 7600-8400 31 New 9” Flange 
85 65 7600-8400 45 AND 10262 XII-A 
85 65 7600-8400 46 New 9° Flange 
28€21 30 12.4 65 7600-8400 60 AND 10262 XII-A 
28£21 30 124 65 7600-8400 61 New 9” Flange 
**28E10 9 6 8.6 6.5 7600-8400 39 AND 10262 XII-A 





= 


*28E16-1 20 
*28B23-1 20 
*28E17-1 30 
*28E14-1 40 
*28E15-1 60 
28£19-1 10 
28£19-3 10 
28€20-1 20 

3 

l 

3 

l 


oo feearewa ss 


2820 20 


— 
co Oo 


*These generators include integral fan permitting full load continuously 
up to 80°C at sea level with no additional cooling. 

**This generator incorporates a DC output of 30 volts, 50 amps capacity 
in addition to the AC output. 
All generators have been designed to MIL-G-6099 and MS-33542, whic h 
specifies cooling air of 120°C at sea lewel, 40°C at 50,000 ft., and > 
at 65,000 ft., and will deliver full-rated load under these conditions. 











NTE THT TT reser 


JOULUQQQUUOOOQQQUCOOONOUUOOEOENOOUUE EYP UUT TEE TUTE AULA EAU 


DOLLRAEELAELEEETEL 
Go 


Sh, 


“Pred Gonk 
HIGH-TEMPERATURE AC GENERATORS 


meet military class C air-cooled specifications 


... offer maximum performance at minimum 
size and weight... range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 
high-temperature AC generating systems that also include 


magnetic amplifier voltage regulators and system protection 
components. For full details, write Red Bank Division, FETE “Condi” 
Bendix Aviation Corporation, Eatontown, New Jersey. 


AVIATION adi 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif 
Canadian Distributor : Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q 
Export Sales and Service: Bendix international Division, 205 E. 42nd St., New York 17, N.Y 


ENGINEERS WANTED: Opportunities now available for experienced design engineers to work on aircraft type AC and DC rotary 
power supplies and associated control equipment and distribution systems. Write today: Attention of Personnel D-gartment K, 





1 figure of 6 db (meaning a loss of 

It should be pointed out that 

this figure is unachievable today at 

these frequencies, but may be realized 

vithin the next 10 to 20 vears. Today 

the very best that could probably be 
1S 


hieved at this frequency is db, 


vhich means a loss of 30 to 1 
In order to be reliable, the signal 
nust exceed the receiver noise by sev 
time This is particularly true in 
matic radars, as this must be, be 
in automatic radar must have a 
ch probabil tv of not confusing 
et with random noise Again, 
issume that in order to be 
the ignal must exceed th 
it least 6 db (factor of fow 
not achievable today but 
the predictable futur 

ill the elements to 
b ipplving the 
ri ( ! We find that the 
inge of this radar is only 25 mi. Sev 
il things can be done now to improve 
thi rang First, we mav use pecial 
recover at least partially the 
iused by the wide IF bandwidth 
uming that this loss can be recovered 
ompletely, we find that the range im 

roves to approximately 60 mi 


uts te 


An additional improvement can_ be 
ved bv cooling the receiver. In the 

of radar, the improvement is not 
roportional to th quare¢ root of the 
ling factor as in the one-way trans 
mission, but only to the 4th root be 
iuse of the two-way transmission. As 
iming that the receiver can be cooled 
30 deg. absolute, an improvement of 

ut 1.6 results iclding a range of 


pproximatcly 100 milk 


Time Is Short 


lor a meteorite traveling head-on 
towards the ship at relative speeds of 
+) mi. per second, this range gives us 
bout 2.5 seconds to detect the target, 
lot its course, determine that it is a 
I] n course, compute the ship’ 
maneuver to evade the meteorite, and 
de it. For meteorites traveling broad 
le to the ship at speeds of 20 mi. pet 
1c time to do all this is in 
ibout 5 seconds, a verv short 

rform all these functions 
tuation much better from 
umimg that meteorites put 
If the ship should travel at 
verage meteorite’s 
the slow ones 
be overtaken by 
faster metcorites 
x eed the speed f 
vy a few miles per 
possible span up 

» perform all maneuvers 
hus in regions of space where the 
meteorite orbits and speeds are known, 
it is possible to protect against them 
by traveling in their direction and, of 


course, at sufficient speeds. Where the 
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NEW - Air-trencportable Control Tower 


trattor 7 I 
Devens, Ma f 


Helicop-Hut Au 


™ A highly mobile two-man unit designed for 
directing and controlling airport traffic; for 
Civil Defense and weather reporting purposes. 
SELF-CONTAINED (except for primary power), in- 


cludes communications equipmer ither instru- 
ments, console, equipment racks, storage 


HELICOP-HUT AIR TRAFFIC CONTROL SET 


electrical and ventilating systems 
equipment 

TRANSPORTABLE by helic 

or special carriage 

LIGHTWEIGHT 2500 pound 
tronic equipment 


COMPACT 16” long, 


floor to ceiling of observati 


SHELTER CONSTRUCTION — Ne 


skins bonded to a plast 


strength /weight ratio 
For further informati n, wy 
7. 
SYSTEMS, ee “niet aan 
Dept. C-9 Danvers, Mass. Phone: Danvers 1870 


Craig also supplies other types of « 


types of shelters, vans and trailers. 





BUMBLEBEES CAN'T FLY! 


You’ve heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight—important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example: The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
more large military and commercial coftracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Loftirig, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 


Write us today! Learn about our sound man- 


agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay. 


Please write giving complete details and we will answer at once. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corporation, Chula Vista, California, Dept. 29 


WORLD'S LARGEST PRODUCER OF 


READY-TO-INSTALL POW-R-PAX FOR AIRPLANES) 


AIRCRAFT CORPORATION 








ENGINEERS: 


Aerodynamics & Propulsion 


If you can 
do original 
work 


. . . you should consider The 
Johns Hopkins University 
Applied Physics Laboratory 
(APL), where creative ideas 
are recognized and supported. 


The Laboratory is primar- 
ily concerned with research 
and development of guided 
missile systems. A_ sizeable 
program of fundamental re- 
search is concurrently in 
progress. 


APL is responsible for 
technical direction of the 
Navy’s Bumblebee guided mis- 
sile program. Developments at 
APL include the first super- 
sonic ramjet, and the missiles 
TERRIER, TALOS and TAR- 
TAR 


A distinguishing feature of 
the Laboratory is the self- 
dependence of the profes- 
sional staff members, who 
work in an atmosphere of 
free inquiry and are unham- 
pered by the usual adminis- 
trative details. Problems are 
attacked by teams, each of 
which maintains a fine bal- 
ance between research and 
engineering. The team ap- 
proach allows each member 
to acquire broad knowledge, 
find his creativity heightened. 

The locations of the Lab- 
oratories in the Washing- 
ton D. C.-Baltimore periphery 
place staff members near fine 
housing in all price ranges, 
recreational and cultural fa- 
cilities. Moving expenses paid 
in full. Liberal educational 
benefits for study at a num- 
ber of excellent universities 
nearby. 


OPENINGS EXIST IN: 


DEVELOPMENT: stability and con- 
trol analysis; ramjet engine design 
RESEARCH: interference and heat 
transfer phenomena; hypersonics, 
turbulence, shock wave phenom- 
ena 


For additional information write: 


Professional Staff Appointments 


The Johns Hopkins Univer sity 


Applied Physics Laboratory 
8615 Georgia Avenue, 
Silver Spring, Md. 
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direction and speed of the meteorites 
is unknown, it appears that the radar 
will provide practically no protection 
unless some major advances occur in 
the art. 

We have assumed small targets of 
the order of a tenth of a square foot. 
Against larger targets the situation is 
only slightly better. Radar range in 
creases as the fourth root of the target 
size so that even if we increase the target 
size by a factor of 100, giving us a 10 
sq. ft. target, which corresponds to a 
1,000 Ib. meteorite, our range would 
only go up a little over 3 times. This 
increased range would be on the order 
of 300 mi. For head-on meteorites, a 
300 mi. range radar would give us a 
warning time of about 8 seconds which 
still appears too short for all the things 
that must be done 

In view of the immensity of space, 
collisions between ships appear at first 
sight improbable unless we assume a 
verv high trafic density confined to 
relatively narrow trafhc lanes. Between 
ships, a radio warning system could be 
used which would have much greater 
ranges than the radar. Such a warning 
system could have the approximat 
ranges calculated previously for the 
case of ship-to-ship communications 
and thus even a relatively power ship-to 
ship warning system could yicld rang¢ 
of tens of thousands of miles 


Radar Mapping 


Planetary mapping is of course best 
done by optical means. Only in cases 
where planets are covered by clouds 
either permanently or temporarily, such 
as Venus, would radar mapping be dc 
sirable and worthwhile. In addition to 
mapping, radar techniques can be used 
to some extent to determine the make 
up of the planet’s atmosphere. Differ 
cnt gases or combinations of gases pos 
sess different absorption characteristics 
at different frequencies. One could thus 
gain an insight into the constituents 
of a planet’s atmosphere by measuring 
the weakening of the radar echo from 
a fixed point on the planet’s surface as 
the radar frequency is varied. 

An even better method would be the 
launching of a radar beacon transponder 
which could be parachuted to the 
planet’s surface. This beacon would be 
equipped with a constant-power broad 
band repeater which would re-transmit 


the frequency with which it is being 


interrogated by the ship. 


\ weakening of the returned signal | 


at a wavelength of 1.25 centermenters 
(K-band), for instance, would indicate 
the presence of water vapor. A strong 
attentuation at 5 millimeter wavelength 
would detect the presence of oxvgen 
The amount of weakening would reveal 
the content of oxygen in the planet's 
atmosphere. This beacon technique 
should be well developed by 1970. 


BILL WHITESIDES 


Engineering Manager 
Flight Refueling, Inc 
ch wit 
experience lant 


transter design 


BILL WHITESIDES’ ENGINEERING 
STAFF NEEDS: 


1 to 3 YEARS EXPERIENCE 


Just the spot for you if . 
@ If you're ready to make a change 


@ If you're lost in a large organiza- 
tion 


@ If you're interested in new career 
opportunities 


Bill needs young men with ideas 

NOW to join his hard-hitting 

team or aerial fueling specialists 
4 


Ideal working conditions and close prox- 
imity to modern communities bordering 
on Chesapeake Bay and the Severn and 


Magothy River 


Send resume to 


BILL WHITESIDES 


Flight 


: CS Re ueling, 
Ine. 


FRIENDSHIP AIRPORT 


Baltimore 3, Moryland 





FULL-SCALE MOCKUP of Fairchild M-185F jet transport is available for customer inspection at Hagerstown, Md. Long nose is 


designed to house radar. Passenger door is on left ahead of the wing. 


Main landing gear retracts into the side of the cabin. 


Fairchild Sees Market for 600 M-185Fs 


By Erwin J. Bulban 

New York—A market of approximatel; 
600 units exists for the new Fairchild 
M-185F four-jet eight-passenger busi 
ness transport, according to Richard $ 
Boutelle, president of Fairchild Engine 
& Airplane Corp., Hagerstown, Md. 

Boutelle said that this figure was de 
veloped during a market survey by the 
company aimed at finding out the sales 
potential for its new project. He ex 


lL 


DISPLAY MODEL shows how wing leading edge is swept back about 25 deg., trailing edge 
about eight degrees. Extra fuel tanks will be hung between the engines and the wingtips. 


100 


pects that this potential will be reached 
within six ifter delivery of the 
first M-1851 

Number one production M-185F will 
Continental Can Co 
sometime in 1960. The corporation has 
M-1S5Fs (AW Aug. 27 
iddition to a_ turboprop 
powered Fairchild | Friendship ex 
ecutive plane, which it 
receive in July 1958 


Continental Can Co 


years 


be delivered to 


ordered three 
p. 33), in 


expects to 


. which became 


the first corporation to sign a letter of 
intent to purchase jet transports, will 
get production airplanes numbers one, 
three and five. Fairchild will retain the 
experimental prototype for development 
ind demonstration purposes. Continen- 
tal will base the M-185F ss at its Morris- 
MM. Ba operations and maint 
nance base. The 
flect of five 


town, 
company now has a 
piston-engine executive 
planes three Lockheed Lodestars, a 
Martin B-26 Marauder and a Convair 
LB-30 Liberator. It sets a target of 50 
hr./month utilization per airplane 
that 


generally goes above 


Speed and Low Cost 


Continental's quest for greater spe: 
to take tively 
executive productive 


idvantage more cft 


capacity, estimated 
as worth thousands of dollars per hour, 
was indicated by compan hairman 
Gen. Lucius D. Clay (ret 
that the M-1S5F jets will be 


fast as its current piston fleet 


who noted 
twice as 
Another 
important consideration is the cost fac- 
that the M-1551 

ibout the 
twin-engine | 


estimate 
cost will be 


tor we 
operating same as 
one of our odestars 

Addition of jet equipment will make 
the following schedules possible tor 
company executives, according to Fai 
child: New York to Chicago, | hr. 30 
min.; New York to Miami, 2 hr. 20 
min.; Chicago to Dallas, 1 hr. 40 min.; 
Dallas to Los Angeles, 2 hr. 40 min.; 
Los Angeles to Kansas City, 2 hr. 50 
min. 

Safety inherent in the four-engine lay 
out was paramount in the thinking of 
Steve Brown, Continental chief pilot, 
who told Aviation Week, the new jet 


will have a three-engine climb of 1,700 
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ft./min. to 3,000 ft./min., 
on loading 


35.000 ft 


depending 
Ceiling of approximately 
can be maintained in event 
one of the turbojcts flames out, h« 
noted. Optimum operating altitude for 
the M-185I 45,000 ft., 
taining a cruise speed of about 470 kt 
Ihe M-185F is designed for a range of 
ipproximately 2,200 nautical miles at 
setting taking into account a 70 
headwind 
Latter figures are based at 
ca level; at optimum altitude, the fuel 
ibout 45 
Continental's airplanes will be fitted 
with external fucl tanks out 
board of the giving a total of 
1,800-1,900 gal. 
Although a 
closed for the 
understood to be 


will be main 


CTUISC 


mph and leaving 30 min 


| 
ruci reserve 
reserve would come to min. 
: 
1uxiliary 


engines 


firm was not dis 
executive M-IS5F, it is 
less than $1 million, 
certain equipment such as plug 
A high Fairchild source esti 
mated the company will break even on 
ales of less than 100 airplanes. It has 
spent approximately $2 million on de 
velopment to date. An official estimates 
the program will cost about $6 million 
up to the first flight of the prototype 
Fairchild is financing the venture pri 
vatelvy, no military funds being used 
The company will borrow four Fait 
child J83 jets with 50 hr. on them from 
USAF for prototype flying 
000-Ib.-thrust-class engines are expected 
to be standard powerplant, although the 
General Electric ]85, in approximately 
the same thrust class, may be substi 
tuted. Final powerplant decision will 
rest upon availability of engines in suf 
ficient quantity and USAF’s willingness 


price 


minus 


in radio 


These 2,- 


to release them for civilian use. A Fair- 
child official noted that should J$3s not 
be available in time for flight of the 
two Westinghouse ] 34s 
be used to gain aerodynamic and flight 


pI itotype, may 


data pending reccipt of the specified 
engines. The prototype M-155F is ex 
pected to make its first flight late next 
vear or carly in 1958. 


Performance Stretch 


Considerable performance stretch 
being built into the new Fairchild; an 
official estimates that within five years 
ifter the 
their thust ratings will be 50 
than current power. Pod mounting also 
makes it possible to consider engines of 
larger dimensions than 
plants. Previous M-185 


which had the engines mounted in the 


powerplants are certificated 


high I 


pé wel 


conhgurations 


currcnt 


fuselage tail would have made this more 
dificult. Actually, the company went 
to underwing pods primarily because 
of customer resistance to buried power 
plants. Continental expects that the 
M-185F’s engines will be fitted with 
thrust and the landing roll 
performance is predicated on such an 
installation. 

Detailed weight and _ performance 
data is not vet available, the 
says, because of military security regard 
ing the new J83 and J85 powerplants 
The M-185F will span approximately 
57 ft. and be about 56 ft. long 

Indications are that the plane will 
offer a brand new market to equipment 
makers, with Fairchild studying 
and means of incorporating as 
much equipment as possible made by 


reversers, 


company 


even 
Ways 


} } ] 1 
IWiOus CIVISIONS, Mich Speci liz inl 


r conditioning and pressurization 
Continential Chicf Pilot Brown noted 

yet made up 
S cquipment 


Most 


the cquipment wi | be new to us 


that his company has not 
1 detailed specification of it 
requirements in th« urplanc 
some of isnt c\ 


d out that 


cquipment in 


noted mavbe 
made vet LI< 
dont put 
1 jet urplane ko 
pany will obtain for its 
the Sperry o1 
to those going into the Bocing 


Douglas DC-8. It also plans to 


point you 

piston-cngin¢ 
} ] , 

cxampiec, the n 


M-1S85Fs either 


} 
; 


Bendix aut pl simi 


Bendix C-Band weath radar 
Interior design and furnishings ar 
other matters the poration has not 
vet decided Brown said that he 
th 


with Fairchild 


upon 
expects to discus 


peopk soon. 


All-Metal Polish Trainer 
Details Are Revealed 
Vienna, Austria—l'irst 
disclosed on the new two-place Bies all 
metal trainer, shown for the first time 
it the reveal that it has a 
320-hp. engine and a top speed of 196 


} 


details to be 


Poznan Fair, 


mph 

I'he Bies trainer cl 
North American ‘1-28 in g ral con 
figuration (AW July 9, Gross 
weight is 3,410 Ib. and ibout 
+35 mi. Rate of climb is reported to be 
22.3 ft./sec 19.685 ft 


resembles the 


] 
SCI 


range 1s 


and ceiling as 


The airplane is in quantity produc 


l guipment ind other components 
which 


tion 
are installed in sub-assemblies 


are later joined on a final assembly linc 


Aeroflot Yak-12 Handles Light Utility Roles 


Yak-12P, code-named Creek by NATO, is used by the Russians for a wide variety of utility duties including crop dusting, wolf-hunting 
and ambulance missions. This airplane bears the insignia of Aeroflot, Russian national airline, typifying the carrier's diverse operations. 
Among the plane’s features are closely spaced vane-like shutters enclosing the front of the 145-hp. engine, probably to maintain proper 
temperatures in Arctic operations, full-span leading edge wing slats and long-span trailing edge flaps to permit flying in and out of 


small, unprepared fields. 
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EMPLOYMENT OPPORTUNITIES 


employment opportunities—execu 


NATIONAL’ 
COVERAGE 


—~s 


~/ 


DISPLAYED 

The advertising rate is $27.60 per inch for all adver 

tising appearing on other than a contract basis. 
Contract rates quoted on request 


The Advertisements in this section include all 


tive, management, technical, selling, office, skilled, manual, etc. 
Employment Agencies 


Employment Services 
Labor Bureaus 


Civil Service Opportunities 
Selling Opportunities »/anted 
Sciling Opportunities Offered 


RATES—— UNDISPLAYED 


2.10 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 

Position Wanted Ads are % of above rats 

Box Numbers—counts as | line 

Discount of 10% if full paymen 
for 4 consecutive insertions 

Agency Commission 


N. Y. 36, 


Positions Vacant 
Positions Wanted 
Part Time Work 


An Advertising inch is measured %” vertically on a 
column—3 columns—30 inches to a page 


made in advance 


Agency Commission N subject to 


of AVIATION WEEK, P. 0. Box 2, 
17 issue closing Sept. 6 


Subject to 


Send NEW ADS to Classified Advertising Div N. Y., for 
Sept 








CONTROL EQUIPMENT * ROCKET PROPULSION 


MATERIALS RESEARCH 


AERODYNAMICS ¢ ELECTRONICS ¢ MISSILES 


ENGINEERS 
SCIENTISTS 


Will Have a Stronger Future 
. More Opportunity f 
More Interesting Assignments, 
. More Variety and na 
YOU... Will Be a Member: 
.. Can Be Sure Your 
. Products Are the Best, 
AND... 
YOU... Only live Once — As Lon 
eee As You Have T 
Wh Nin 


YOU ... 


ncement 
cement, 


Adva 


ATOMICS INTERNATIONAL . 
ROCKETDYNE 

AUTONETICS 

AVIATION 

MISSILE DEVELOPMENT 
AVIATION 

MISSILE FLIGHT TEST 


Inc. 
For Your Opportunity of a Lifetime CONTACT 


Divisions of North American Aviation, 


G. W. Benedict 
North American Aviation, Inc. 
19 Rector Street 
New York, New York 


Phone Digby 4-3970 


THERMODYNAMICS SERVO-MECHANISMS 


e ¢ LAVHONMIV 


SYOLOVAY YVIAIONN e 


SW3LSAS SNOdDVAM 


PRIVATE LINES 





Cessna_ recently previewed 1957 
Model 172 four-place business plane to 
dealers and distributors at Wichita, 
Kan. Full-scale public showings of the 
new plane will be held on two succes 
sive weekends around the country on 
Sept. 29-30 and Oct. 6-7. Pattern of 
shows will follow successful promotion 
of Model 182 early this vear (AW Mar 
28, p. 100). 


First civil deliveries of the new Bell 
47) Ranger utility helicopter will begin 
early next vear. Powered by a 260-hp 
Lycoming VO435-21 engine derated to 
220 hp., the 47] will operate 600 hr 
between major overhauls, company 
officials report. Useful load is 1,017.5 
lb., weight 2,565 Ib. At this 
gross the ll climb 
from sea level to 


£TOSS 


Ranger wil 
5.000 ft 
5 


weight 


inl > mn 


Fuel supply of 35 gal. will provide 
175-mi. range. Ranger received ‘l'yp« 
Certificate 2H-1 from Civil Aeronauti 
(Administration recently. Its U. S. Navy 
counterpart is the HUL-1. Price 
nouncement is expected at an 
date 


U.S. exports of busin uircraft of 
6,000 Ib. and in the first half of 
1956 totaled 443 units valued at $5 
2 2 the first 


CX\p rt 


less 
238.79 
half of last June 
totaled 69 airplanes valued at $933,3 
Junc 

$1,005,920 


> mcrease OVC! 


veal 195 


1 drop from 1955. when 
units valued at 


ibroad 


De Havilland Dove is being used bi 
personnel of QOrenda Engines, Ltd., 
Toronto, to visit RCAI to service 
the company’s turbojet powerplants. 


bases 


Winners of Aircraft Owners & Pilots 
Assn. nationwide membership contest 
Donald G. Rhodes, Midvale, Utah, 
awarded a Champion Sky-Trac and Wil- 
liam J. Meehan, Elon College, N. C., 
received a Piper Tri-Pacer. ‘The contest 
brought AOPA membership to a total 
of almost 58,000. 


No. 1,000 Cessna 172 was delivered 
to Ward and Ralph McDowell, Ft. 
W orth, Iex., businessmen,  cight 
months after the plane was introduced. 


Three-day study course for airport 
management personnel is scheduled for 
Oct. at the University of Okla- 
homa. Sponsors are The American As- 
sociation of Airport Executives and the 
university in cooperation with CAA. 


=. 
3-5 


distributor for ‘Temco-Rilcy 
conversion is Van's At 
covering Min- 


New 
I'win-Navion 
Service, Winona, Minn., 
neapolis-St. Paul and neighboring area. 
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EMPLOYMENT OPPORTUNITIES 


Stock 


Transactions 





Disposal of 5,319 capital shares of 
Glenn L. Martin Company stock by 
George M. Bunker, officer and director 
of the company is reported by the S« 
curities and Exchange Commission in 
its latest report. Mr. Bunker has a hold 
ing of 15,600 capital shares remaining. 

Other transactions for the period 
Mav 11 to June 10 were: 

Allegheny Airlines Ine \equisition 

0 common share by Hugh R. Sharp 

making a holding of 1,700 

American Airlines Ine. Disposal 
mmon shares by R. E. S. Deichlet 

American Electronjes, Ine. Disyx 
60 common shares by Warren H 
eaving direct holding 

i ar ndire holding Fa 10 
Beech Aircraft Corp \cquisition 
mr n shares by Frank E. Hedrick 

ne a holding f ERR 

Bell Aireraft Corp Acquisition 

n S res v Harvey Gaylord 

akir i wlding of 1,200 acquisitio 

nr iF i: . ; r : i « 
* Bendix Aviation Corp Acquisition of 
mmon share by \ P. Fonatine 


ossne 
L soo ay lieitio 

n shares by William H. H 

ind director, making a holdir 


Braniff Airways Ine. Disposal of 400 com- 


by Cc. G Adams, officer ind 


olding f 0.759 ice 
‘ hares by Milton d ial 


king a holding of 


40 
California Eastern Avidtion Ine. Dis- | Kk 
s of 5,900 common shares by William | Ss y 
trinckerhoff, officer and director, leav- 
holding of 82,999; disposal of 2,135 
) shares by Edward A. Kerbs, di- is 
leaving a direct holding of 5,870 and 
! ndirect holding of 765 
Capital Airlines Inc. Disposal of 588 com- 
n shares by Hayes Dever, officer and our 
ector, leaving a holding of 2,500; disposal 


5,600 common shares by Charles H 


chiser director laaving a holding of worid 


+4 disposal of 250 common shares by 
rold Byron Smit director leaving a 
holding of 1,028 
Ce ire . Acquisitio of 290 . . 
a ome a M ss pa 0 —y ; * ; From advanced research into the fundamental 
mmon shares to tussell, director 
iking a holding of 699. forces of the universe—gravity, nucleonics, astro- 
Continental Aviation and Engineering " 7 . 7 
Corp. Acquisition of 1,000 common shares physics—to the launching of man’s first stepping 
y Carl F. Bachle officer, making a hold- 
f 1.550 icquisition of 1,000 common 
ares by James W. Kinnucan, officer, mak- are among the most exciting in the aircraft industry 
ng a holding of 1,000 


Curtis-Wright Corp. Acquisition of 1,000 today. 


ommon shares through exercise of option ieee fo . _ P > mare ic , 
> Seen ie rete, ada. Geena Galen The sky is our world, and outer space is the next 
of 1,200; acquisition of 700 common shares frontier! 
through exercise of option by Joseph V - : . . 
Miccio, officer, making a holding of 2,800 If you are interested in learning the story of a 
Emery Air Freight Corp. Acquisition of 
100 common shares by Peter J. Byrne officer, 
aking a holding of 950; acquisition of the most advanced projects now in the research and 
s00 common shares by Walter G. Corcoran, 
Slicer, making a holding of 1.814: aceulel- development stage, contact J. M. Hollyday, Dept. 
of 1,000 common shares by Joha C. AW-09, The Martin Company, Baltimore 3, Maryland. 
y, officer and director, making a hold- . P ¢ 
f 11,000; acquisition of 500 common 


stones into space itself, Martin engineering activities 


great engineering adventure, which includes some of 


shi by John C. Emery, Jr., officer, mak- 

ng a holding of 1,600 acquisition of 200 

ommon shares by A. M. Melver-Campbell, 

tion of 600 common shares by Henry A. 

Pfaff, officer, making a holding of 1,700 
5% convertible debentures by George 

" Cussen. officer his total holding; dis- 


of $5,000 of S44 convertible deben- i—y “a | _— / S77 Pm ——~ i— > 
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EMPLOYMENT OPPORTUNITIES 





tures by Frank B. Lynott, officer, leaving a 
| holding of $15,000 

General Dynamics Corp. Acquisition of 
100 common shares by Sylvan C. Coleman 
director, making a holding of 100; disposal 
of 200 common shares by Robert P. Meikle- 
john, officer, leaving a holding of 6,010; dis 
posal of 300 common shares by teeve 
Schley, director, leaving a holding of 4,043 
shares 

General Electric Co. Acquisition of 900 
common shares by Thomas B. McCabe, di 
rector, making a holding of 2,500; disposal 
of 400 common shares by Gerald L. Phil 


lippe, officer, leaving a holding of 3,177 





acquisition of +450 common shares by 
Charles K. Rieger, officer, making a holding 


of 156 shares 





] f 


General Motors Corp. Disposal o 00 
ommon shares by Richard C. Gerstenberg 





officer, leaving a holding of 769; disposal 
of 100 common shares by Gerald L 





Hogan, officer, leaving a holding of 23,507; 
disposal of 1,000 common shares y Cyrus 
R. Osborn, officer and director, leaving a 
| direct holding of 19,901 and an indirect 
olding 
Minneapolis-Honey well Regulator Co. Dis- 
posal of 00 common shares by C B 
Sweatt, officer, leaving a direct riding 
Provides MIDWEST Opportunities for 76,520 and an indirect holding of 9,230; 
Experienced Engineers disposal of 1,800 common shares by H. W 
Sweatt, officer and director, leaving a di- 
| rect holding of 85,690 and an indirect hold 
tn South Bend, hundreds of professional! people ing of 7,200; disposal of 1,200 common 
have found a community adequately satisfying ! by John J. Wilson, officer and di- 
for a highly educated way of life. Notre Dome rector, leaving a holding of 87,800 acquisi- 
Is an excellent center for technicel, graduate tion of 150 common shares by P. B. Wis- 
study, as well as affording cultural opportunities. hart, officer and director making a holding 
oO 4.370 
National Airlines Inc. Acquisition of 100 
Immediate openings available in research, design, mmon shares by Edwin C. McDonald, di- 
test and development: ector, making a holding of 700 
Electro-Mechenical Design National Aviation Corp \ tis n of 
M tic Amplifiers ® common shares by Frederick F. Robin- 
Nuclear Contro! Applications 
common shares by Marjorie 


on fficer, making a holding of 710; a 
Rocket Circuitry au sit on of , ren: 
AIRCRAFT JET FUEL SYSTEMS Servo-Mechonisms ©. Tindall, ft r, her total h dir x acqui- 
Systems Evaluction | tion fe: and disposal fr of) common 
Thermo-dynamics | i ) cimer Wellin, director, leaving 


Tronsistori zation of 5,043 
Vibration Analysis 


Pacifie Northern Airlines Acquis mn f 

1,600 common shares by Dean B. Hart, of- 

ficer, making a holding of 8,000; acquisition 

Computer Applications »f 500 common shares by Robert A. Rowan 
Heeot Transfer dirs << 


or, making a holding o 9,067 


Stress Anal ysis Vhileo Corp Disposal of 1,300 ymmon 
AIRCRAFT LANDING GEAR 2 Structure . shares by James B. Buckley, director, lea 
Systems and Component Design or ing a holding of 9,551 disposal of 17,700 
Testing common shares by James H. Carmine, di- 
ctor, leaving a holding of 13,738; disposal 


00 common shares by Raymond B 
Conventiona! Brokes reors yfficer, his total holding; disposal 


Hydraulic Systems o common shares by Joseph H. Gillies 
AUTOMOTIVE COMPONENTS Mechanical Design and Test office leaving a holding of 5,827; acquisi- 
Power Brake Research tior f 1.000 common shares by Russell I 


Power Steering erling flicer, making iolding 

5 acquisition of 1,000 commo shares 
by john M Cott office lirector 

iking a holding « 1,577; dispo o »00 

nmon shares b A. Rich ‘ leav- 
ing a holding of 25 acquisition of 1,000 
ommon shares by James M. Skinner Jr 
Technical Emoloyment, yfficer, making a holding of 9,670; acquisi- 
Department A-3, | tion of 200 common shares by William R 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


If you are interested in any of these engineering 
projects, send a summary of education and ex- 
perience to: 


Vilson, officer, making a holding of 15,200; 
disposal of 200 common shares by Leslie J 


401 Bendix Drive Weods, officer and director, leaving a hold- 
Pg + 
| 


ing Of i,d43 


South Bend, Indieno 


Trans Caribbean Airways. Disposal 
175 class A common shares by O 
| Chalk, officer and director, leaving 
ing of 31,234. 
Trans World Airlines Ine. Acquisition of 


PERSONNEL MANAGERS 6 and disposal of 150 common shares by 


John L. Weller, officer, leaving a holding 


LOOKING FOR ENGINEERS .. . TECHNICIANS? || sites ie tines tne. Disposal of 100 


ommon shares by R. F Ahrens, officer 
leaving a holding of 2,902; disposal of 300 
common shares by R. E. Johnson, officer 


“RESERVOIR OF ENGINEERS AND TECHNICAL MEN” |) ‘wit Sti fcc ccuision oe 


common shares by Carroll Gault, officer 








Write for free copy of 


It explains how you can pin point your employment advertisement to just those | making a holding of 1,827; disposal of 84 


; ° ; _ reference shares by Carroll L. G: yf- 
men with the job qualifications you want . . . without wasting money or super- she prose nae ) holéien er. + 


fluous circulation. Western Air Lines Ine. Disposal of 200 
capital shares by G. G. Brooder, officer 


Classified Advertising Division — McGraw-Hill Publishing Co. leaving a holding of 1,800: acquisition of 
330 West 42nd Street, New York 36, New York 200 capital shares by L. Welch Pogue, di- 


rector, making a holding of 1,050. 
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Here's one for you 


Inside this folder is a problem. It may be on missiles, 
on plastics, on structures, on electronics, on any of 
the diverse fields of engineering for which Goodyear 
Aircraft is renowned. Whatever it is, you can be 
sure it represents a real and important engineering 
challenge. 

If you are a creative engineer, with faith in your 
ideas and confidence in your ability to make them 
work, this may be the challenge you have been seek- 
ing. For, due to our growth and diversification, we 
find it necessary to expand our engineering staffs 
at both Akron, Ohio, and Litchfield Park, Arizona. 
Opportunities are unlimited for rewarding profes- 
sional careers in all specialties of engineering. 


And, we mean careers—not just jobs. For here, your 
imagination and ingenuity are our raw materials. 
Here, your every idea has a chance. And, in trans- 
forming your ideas into practical realities, you will 
discover the exciting stimulation of creative challenge 
leading to a real satisfaction of accomplishment. 


At Goodyear Aircraft you will discover a diversifi- 
cation rarely found under one roof. Whatever your 
specialty, you will find opportunities in every phase 





of aviation—civil and military. 


Salaries and benefits are, of course, liberal. And, if 
you wish to continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 


They're doing big things at 


available at nearby colleges. 


For further information on your career opportunities Goo DFYEAR 


at Goodyear Aircraft, write: Mr. C. G. Jones, Per- 


sonnel Department, Goodyear Aircraft Corporation, AIRCRAFT 
Akron 15, Ohio. 


THE TEAWM™ ro TEAM™ with in AERONAUTICS 
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— 














ENGINEERS, SCIENTISTS, DESIGNERS 


Outstanding Opportunities Available 


pes of work on which you could be engaged includ: 


Servomechanisms 
Balloon Systems 
Industrial Automation 
Upper Atmosphere Research 
Fine Particle Technology 
Surface Chemistry 
Optics 

Mechanical Design 
Airborne Early Warning 
Kadar Systems 
Information Theory 


Missiles 
Applied Mechanics 
Geophysics 
Underwater Ordnance 
Electronic Countermeasures 
Digital & Analog Computers 
Instruments and Controls 
Solid State Physics 
Microwaves & Antennas 
Infra Red Systems 
Inertial Systems 
Systems Analysis and Design 
Electronic Equipment Design and Miniaturization 


ou ca grow with dynami« and progressive 
n its long-term expansion. We are prime systems contract 
\ < ew groups are being formed and which 
We have excellent facilities and 
é of their capacity, with encouragement and « 
an work closely wit prominent engineers and 
ire staffed by with technical engineering 
a small part or component but co 
of a significant program. Congenial asso 
enjoy their work, and our extremely |! 
mbursement plan includes University o 
esidential communities close to work, fine 
fishing, hunting, boating, winter and summer 
Waters. Permanent security with a stable, 
“The Future is Our Frontier Salaries recog 
Relocation expenses. We believe we have all the 
in the country 


our 
equipment 


people 


solated or 


Engineers—Electronic, Electrical, Aeronautical, Mechanical, Chemic 
Physicists, Meteorologiats, Physical and Electro Chemiats 
and Senior grades, from Bachelor through Doctorate ce 


Junior, Associate, 


All inquiries will be treated in complete confidence. 


Yow ore invited to address PETER BURGESS, Director of Personnel, 


Mechanical Division of General Mills, Inc., 
1620 Central Ave. N.E., Minneapolis 13, Minnesota. 




















HERE’S WHAT YOU CAN 
LOOK FORWARD TO ASA... 


FLIGHT ENGINEER 


WITH 


e A Career with a Future 
e Retirement Plan 


e Annual Sick Leave 


e Paid Vacation 
e Group Insurance 


e Liberal Free Transporta- 
tion for You and Your 
Family Each Year 


Ctr: tim 


Yes, here is a career opportunity with a 
real future! You not only get all of these, 
and many more, benefits as a TWA Flight 
Engineer—you start out at $330 per month 
as a student—$485 per month as a Flight 

Engineer plus regular future salary increases. 
Beginning with the third year, 
Flight Engineers receive monthly base pay and 
guarantee of 60 hours of flight pay. 
Here are the qualifications: Between the ages 
of 23 to 35; normally 5'7” to 6’2” inclusive; 
high school diploma or equivalent; pass CAA 
Class II physical (no waivers). Technical quali- 
fications include: Broad A&E experience and 
must have CAA A&E Licenses before entering 
training class; pass examinations for student 
flight engineer. 
There’s a wonderful future waiting for you with 
WA. Write today to Mr. R. Paul Day, 
Employment Manager. 


TRANS WORLD AIRLINES 


MUNICIPAL AIRPORT 
KANSAS CITY, MO. 





= 








[pip camace? 


sure... if the odds 
are in YOUR favor... 


specialist in re- 
cruitment of engineering personne!—have an 
and enviable record in developing job 
opportunities for men who want 
aries and a chance for greater per 
achievement 

DECISION /INC is retained by 


ranking firms thrueut the 
any other organization to find the 


DECISION /INC—nationwide 


active 
bigger al 


onal 


more top- 
than 
right 


This confidential serv- 


man for each job. 
ice costs you nothing. 

TIME—MONEY—EFFORT to im- 
job situation. If you are an en 
gineer or scientist, particularly in the ELEC- 
TRONIC—AERO-NAUTICAL or GUIDED- 
MISSILE field, DECISION /INC will do this 
quickly, effectively at no cost to you. 


HOW? 
velops 


It takes 
prove your 


placement specialist de- 
a plan ‘‘tailor-made"’ for you 
—which includes a resume of your 
experience ... and then a review by 
selected companies leading to confi- 
dential interviews at your conveni- 
ence and our client's expense 


the time for DECISION! 

All you do Now is... send us your 
name, home address, job interest or 
title. We take it from there. 


Our 


Write or phone: 
OLIVER P. BARDES, 
President — 

DECISION /INC 

1460-8 FIRST NATIONAL 
BANK BLDG. 
CINCINNATI 2, OHIO 


| GArfield 1-1700 





Publishers of the authoritative Engineers’ Job Directory 


FLUTTER and 
VIBRATION 
GROUP ENGINEER 


Will be responsible for flutter and 
vibration control of high speed air- 
plane weapons system. Requires a 
working knowledge of theoretical 
flutter analysis of high speed air- 
craft, flight flutter testing, flutter 
model testing, and vibration theory 
and testing. 





If qualified, send detailed experi- 
ence resume to: 


R. F. Kaletta 
Technical Placement Supervisor 
P. O. Box 516 
St. Lovis 3, Missouri 


MC DONNELL 
AIRCRAFT CORPORATION 








An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section 
will help you find the engineers you need. 
It’s an inexpensive, time saving method 
of selecting competent personnel for 
every engineering job in the Aviation 
field. 
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LIVE BETTER AND ACHIEVE 
MORE IN SUNNY SAN DIEGO! 


nde 


In San Diego you're only minutes from desert, 
mountains, oceans, bays, other attractions. 


Solar offers challenging opportunities 


for engineers in the fields of 


gas turbine engines, airborne controls 


and advanced aircraft and 
missile components 


THREE GREAT ADVANTAGES are 
yours when you join Solar’s 
Engineering Division. You'll 
live in attractive San Diego. 
You'll work on advanced 
development and production 
projects that will utilize your 
best abilities. And youl be 
working for a medium-size 
company—one where you get 
broader engineering experience 
than in larger firms, and where 
achievement is given quick 
recognition. 

Solar’s enlightened personnel 
policies provide a complete 
range of liberal benefits, includ- 
ing a profit sharing retirement 


plan. The Engineering Division 
has never terminated an engi- 
neer for lack of work. Extremely 
low turnover shows that engi- 
neers like Solar as a place to 
settle down for long range 
careers. 

We'd like to tell you more 
about working for Solar, and 
living in San Diego. If you're 
looking for an exceptional 
opportunity, please send a brief 
outline of your qualifications, 
including educational back- 
ground, to Dale A. Cobb, Dept. 
E-109, Solar Aircraft Company, 
2200 Pacific Highway, San 
Diego 12, California. 


San Diego’s year-round outdoor living makes it 
the finest place in the world to raise your family 


Solar’s engineers get broad engineering experi- 
ence, intimate knowledge of Solar’s products 








SOLAR HAS PERMANENT OPENINGS FOR 


Project Engineers—Gas Turbine Development 
Project Engineer—Pneumatic Ducting Systems 
Chief of Engineering Test 
Combustion Engineers—Gas Turbines 
Specifications Engineer © Experimental Engineers 
Design Engineers 
Designers @ Checkers @ Draftsmen 











SOLAR \¥ 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS - GAS TURBINES + AIRCRAFT AND MISSILE COMPONENTS + BELLOWS + CONTROLS + COATINGS + METAL ALLOY PRODUCTS 
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pevoadel UM lalelet G2 ba -M olalohdeleia-lolal te) 
through viewing port 
in Avco's Hypersonic Shock Tube 


we *: 


. 


To speed development 


ro} mre tal 


= Toh’F-Talet-lo ly Vi am ate) cei - mu aall-t-11(- mE} 4-3 (1a) 


The Hypersonic Shock Tube, developed by Avco 
scientists and engineers, has provided an accurate 
“testing ground’ in the search for metallic materials 
and aeronautical designs which will withstand the 
heat created by 18,000 m.p.h. speeds. The effect of 
such hypersonic speeds can now be observed and 
recorded on a stationary model in the laboratory. 


Already, findings of tests carried out in the “‘shock 
tube”’ have proven to be valuable contributions to the 
technology of advanced missile systems. 


New frontiers in research have thereby been opened, 
which will lead to many exciting new careers. 





Research and Advanced Development; Crosley; Lycoming 


avco defense and industrial products 


EXCITING NEW CAREERS 
for forward-looking scientists and engineers. Avco’s 
long-range expansion—in missiles and all the 
physical sciences— offers unprecedented opportunity. 


Physical Scientists: Advanced degree preferred in— 
Physics — Aerodynamics — Electronics — Metallurgy — 
Physical Chemistry — Mathematics 


Engineers: Electronic — Mechanical — Aeronautical — 
Chemical 


WRITE: Dr. Lloyd P. Smith, President, Avco Research 
and Advanced Development Division, Stratford, Conn., 
or phone Bridgeport, Conn., Drexel 8-0431 


Aesearch and Advanced Development 


ivision 


ombine the scientific skills, and production facilities of 3 great divisions of Avco Manufacturing Corp 


which currently produce power plants, 


electronics, airframe components, and precision parts 




















PLANT 
MANAGER 


To operate new plant now 
being built in Ogden, Utah 
to manufacture ramjet 
engines for guided missiles. 
Must have preduction and 
overall plant management 
experience. Engineering 
Degree desirable but not 
mandatory. Excellent oppor- 
tunity in rapidly growing 
vigorous young company. 
Forward complete back- 
ground of education, experi- 
ence and compensation. Per- 
sonal attention Executive 
Vice President. 





Marquardt 


~~ 


P. O. Box 2013, Van Nuys, California 














WANTED 


PRESIDENT 


—for multi-million dollar company 
manufacturing aircraft parts and | 
assemblies. 


MUST BE 


—a leader of proven ability to 
assume complete responsibility for 
manufacturing, sales, and profits; 
this is an immediate, not an “even- 
tual”, opportunity. 


—a forward planner capable of | 
utilizing exceptional physical, engi- 
neering, and financial resources in 
the development and implementa- 
tion of profitable programs in new 
or expanded fields. 


well and favorably known in high 
aviation circles. 


COMPENSATION 


-will be discussed personally with 
qualified candidates. The man we 
seek likely can command combined 
salary and incentive earnings ap- 
proaching six figures. 


REPLIES HELD IN 
ABSOLUTE CONFIDENCE 
Client executives know of this opening. 


Address: Management Consultant 
P-2870, A 1 n Weel 
fled Ad D> P.O. Box 12 
y k 36, N. ¥ 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 
SCIENTISTS 


GROW WITH REPUBLIC’S 
GUIDED MISSILES DIVISION 
ON LONG ISLAND 


Ground floor advancement opportunities for you as we 
double our facilities and working areas. Enjoy 


mild 4-season weather on this eastern playground. 


We seek engineers with missile experience, 
or specialists now employed in allied fields. 
Republic’s Guided Missiles Division special- 

izes in research and development work. Of 
the several “hush-hush” projects now being 
developed, one is substantially more ad- 
vanced than the earth satellite being launched ti eentianide 
Long Island in our 
brand-new, modern, 
air conditioned, 
2-atory office building 
designed for 
engineers. 


into outer space next year. 


Openings now in: 
WEAPONS SYSTEMS ANALYSIS « AERODYNAMICS 
OPERATIONS RESEARCH + PRELIMINARY DESIGN 


Ple ase forward comple te resume to 


Administrative Engineer, Mr. R. R. Reissig 


GUIDED MISSILES DIVISION 
SIE PUBL AVIAGay 


233 Jericho Turnpike « Mineola, L. |., N.Y. 








EMPLOYMENT OPPORTUNITIES 


STRUCTURAL ENGINEERS 


A new and important era is dawning at CROSLEY! Here are 
career opportunities that offer almost unlimited scope and 
endeavor for projects that stir the creative imagination. 


There are needs in these current fields of CROSLEY 
activity: 
1, Experienced Aeronautical Engi- 

neers to design Radar Screens, Air- 

craft Turrets, Missile and Airborne 

Aircraft Airframes, Housing for 

Radar and Fire Control Systems. 


2, Mechanical Engineers familiar with 
Radar Antenna and Rotating Equip- 
ment Design. 


3, Civil Engineers with Structural De- 
sign background. 


Get the CROSLEY story TODAY! 


Please Send A Written Resume 
To: 

D. B. Nason 

Vice President and Director 

of Engineering 

Dept. T-7 


Crosh ley DIVISION ) 


AVC Ovanur. CTURING CORPORATION 


2630 Glendale-Milford Road 
Evendale, Cincinnati 15, Ohio 
“Known for the NEWEST — Respected for the BESTI”’ 


“SALES LIAISON REPRESENTATIVES 


Servomechanisms Inc. Western Division, manufacturers of elec- 
tronic components & sub-systems is expanding its liaison staff. 














Challenging positions are now open to men with an E.E. Degree or 
equivalent engineering background and technical sales experience. 


Attractive Salary & expense arrangements. 
ill replies will be held in confidence 


Please send resume to Philip Earl 


SERVO® 00 VCLNISMS 


12500 AVIATION BOULEVARD 
HAWTHORNE, CALIFORNIA 


=n Na el RAN 


TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 


Investigate the Environment created at 
AC for its Advanced Development Pro- 
grams on Missile Guidance and Air- 
craft Fire Control Systems. 


OUR 
ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Laboratories in 
the country and is in the process of a 
Major, Permanent Expansion. Men hired 
will enjoy working with the finest of test 
equipment and facilities, together with 
top men of the field. 


We are currently engaged in the following 
Types of Test Activities: 


VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE - ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 


Write Mr. J. Heffinger 
Supervisor of Salaried Personnel 


AC 
The Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 





VTOL 


AERONAUTICAL ENGINEERS 


Unusually interesting design ond develop- 
ment positions available in 


AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 


For immediate work on New Prime V TOL 
Aircraft Development Program. 
Send resume to 


DOAK AIRCRAFT CO., INC 
22309 So. Western Ave., Torrance, Calif 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 








EXPANDING HELICOPTER PASSENGER 


ENGINEERS 
PROGRAM HAS OPENINGS FOR: 


rave been looking for vn oe ymen ‘ 
s skilled in the STA He. t @ Passenger Reservations Personn 
ical Recruitment and RELIABILITY OF In. 
FORMATION cuneoraing positions, why met con . rma sing Accountant and naditer Statistician 
municate with us at once! Airline Experience Required. Address Reply To 
FIDELITY PERSONNEL SERVICE NG A A 
1218 Chestnut St. Phila. 7, Pa ae dOELES, AIRWAYS, INC 
Specialists in Aviation and Electroni Los Angeles 45, California 

















WANTED 


Aero- Commande dist ributo: wants istrument 
Shop Foreman to supervise Certified Shop in fast 
est growing Corporate Aviation ¢ ompany in the 
country Compan) locate’ im Midwest Send 
resume to 
P-2823, Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill 
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Mechanical Engineers engineers 7 9 physicists 


Aircraft Gas JEW Opportu nity OS % 


TURBINE SPECIALIST 


s 2 - 
This is your chance to enjoy the ex- 
ceptional professional advantages YO Nn VY Vr | 
of a key position in advanced en- 
aS 





development—plus the per- 


v 
sonal benefits that are available to 


engineer jeneral Electric's 


Jet & Rocket Engine Center. 


Your qualifications should include 
i BSME degree nd eight year 
chan 
Tet 





r 
ne desigr 





You will provide 
engir 


work in a WACATIONLAND 
(your family will love year-round outdoor living) 


WHILE YOU ADVANCE YOUR CAREER is 


ibe ~ This new Motorola Research Laboratory is expanding— 

é . 9 creating outstanding career opportunities for engineers, 

Aircraft Ges Turbine Division working on military research and development principally 

related to guided missiles and weapons systems. You'll 

GENERAL B ELECTRIC enjoy eae in air conditioned comfort and well instru- 

mented laboratories ... with liberal employee benefits, 
including an attractive profit sharing plan. 

Here in relaxing Riverside you'll find planned communities, 
with modern shopping centers, advanced schools, and many 
fine buys in homes available (moving and travelling expenses 
paid for family). Living will be easier and more fun in River- 


o 
Engineers! side, where there's more room to grow. 

; ; i MOTOROLA IN RIVERSIDE HAS OPENINGS FOR: 
Scientists! Electronic Engineers, Mechanical Engineers, Physicists 
Is ed advance- and Mathematicians. 
ment keeping pace 
with your ability? 


Cincinnati 15, Ohio 











Research Laboratory 
Militery Operation Analysis Microwave Systems 
x Analog Computor Flight Simulati Missile Systems 
. Digital Computor Analysis Circuit Design 
Digital Compvutor Design Serve Mechanisms 
Dynamics Analysis Aerophysics 








ial for above positions write to: 
— Mr. C. Koziol 
If you are not pleased with ; .3 
your present —- soe 8330 Indiana Ave., Riverside, Calif 
you just don't seem to be doing ta? : 
the type of work you like to do Excellent opportunities in PHOENIX and CHICAGO 
+». then we suggest you con- 
ae eS ee OPENINGS IN PHOENIX OPENINGS IN CHICAGO 
We represent clients who retain 
us to secure qualified technical Electronic Engineers, Mechanical Engineers, Challenging positions in Two-Way 
ya -4 —_ ae a Physicists, Metallurgists & Ch me Communications, Microwave 
ing r } ' , 
came S00 aun tale von RESEARCH LABORATORY SEMI-CONDUCTOR DIVISION renee recnet> 
find the position that will utilize Microwave Antennas Transistor Application Radar an ilitery equipment, 
your abilities to the utmost... Pulse and Video Circuitry Transistor Devices Television (Color), Radio Engineer- 
as well as satisfy your salary | Rader Systems Design Solid State Physics 
requirements and location pref- Cirevit Design Physical Chemistry ing and Field Engineering. 
erence. Electro-Mechanical Devices Metallurgical Engi ° 
Our service is completely con- Systems Tost Production Engineering For above positions write: 
fidential with all contacts being | Wensleter Aggpliestions 
made at your residence. There For above positions write: Mr. L. B. Wrenn 
yk. Rg obligation to Mr. C. Coulter Mr. V. Sorenson Dept. G 
' Dept Bot. @ 4501 A Bivd 
Write, phone, or wire to- 3102 N. Séth St., 5005 E. McDowell Rd., a See 
day for information which Phoenix, Ariz Phoenix, Ariz. Chicago 51, til. 
will put you “on your 
way” to the position of 
your choice. 


pp i MOTOROLA 


Attention: ROBERT ADAMS 
& 








‘ 





For above positions write: 
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MA FP AGMA O77 OUNCES 


INERTIAL NAVIGATION © 


development program for arn advanced Atr Force missile 


Inertial Navigation offers the most advanced concept in guidance, 

requiring no terrestrial source of energy or information, no earth- Jmmediate openings 
bound direction once the ultimate destination is selected. It offers for Super sory and 
the most promising solution of the guidance problem for the long- Sra ff positions as 
range missile. well as for 


While the principles are simple, the realization involves advanced enior Engineers, 


creative engineering. ARMA's many successes in the creation of 
precision instruments and systems for navigation and fire control, 
especially precision gyroscopic reference systems for all applica- . 
tions, fit it uniquely for a major role in this advanced area Systems Evaluation 


The height of imaginative resourcefulness and engineering skill Gyroscopics 

are required to create the degree of precision — hitherto unattained Digital Computers 

—in the components essential to the guidance of advanced missile Accelerometers 

systems —the gyros, accelerometers, and computer elements. Minia- Telemetry 

turization must be coupled with extraordinary ability to provide ; 

utmost accuracy under conditions of extreme velocities, soaioe ra- Guidance Systems 
Reliability 


tures, and accelerations 
. : ‘es . . il i i 
There $ significant scientific progress to be achieved at this leader- Stab or Devices 
ship company and individual renown to be won, by engineers Servomechanisms 
associated with ARMA's Inertial Navigation Program Many sup- Automatic Controls 
plementary benefits make a career here doubly attractive Thermodynamics 
MI 1g allowances arrang . 
Environmental 
Research 
Transformers 
onan confidential resume. Preduction 
ce contact without your permissio Test Equipment 
‘Que of Technical Personnel, Dept. 674 Standards 


ARP AG «3 


Division of American Bosch Arma Corporation 
Roosevelt Field, Garden City, Long Island, N. Y. 


Engineers, and 
Associate Engineers, 
experienced in 














Theres a betton way to get into research! 
TEAM UP WITH ALLIED RESEARCH 


We wouldn’t recommend the unorthodox means our little peasant-under- 
glass has chosen to get into research. Especially when you can team up with 
ALLIED RESEARCH where research is both Pure and Unsullied or Applied 
and Down-to-Earth . .. and Rewarding too. Write Today to D. J. Fink. 








ALLIED RESEARCH ASSOCIATES, INC. 
13 Leon Street Boston, Mass. 
Opportunities in these expanding fields: 7 heoretical and applied aerodynamics — | 
Stability and control — Aeroelasticity Thermo-elasticity — Vibrations analysts VUechanical 
Design Applied mechanics — Aircraft and guided missile studies Weapons effects — 
High te mperature pl ysics Spectroscopy Instrumentation Radiation transfer 
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“LIAISON ENGINEER 
MICROWAVE SYSTEMS 


Opportunity with LIGHT MILITARY 
ELECTRONIC EQUIPMENT DEPARTMENT 
of GENERAL ELECTRIC 

ecting and coordinat- 


and development of 


ts on militar air 


systems 
SALARY TO — 
nsurate expe 


fid 
t nfider 


Mr. John Sternberg 


Light Military 
Electronic Equipment Dept 


GENERAL @@ ELECTRIC 


\EW VOR) ro 
iGo oN 
fANCISCO 
INGELES 


POSITIONS VACANT 


Analysts—Traffic & Economics, Executive 
office n eastern city Age 25 preferred 
P-115 Aviation Week 
Wanted—Aero-Commander distributor wants 
Instrument Shop Foreman to supervise 
tified shop in fastest growing corporate a a 
on company in the country. Company 
cated in Midwest. Send resume to P-2788 
Aviation Week 
Experienced A & E Mechanic who has qua'i- 
fications for CAA factory inspection author 
ation. Must be prepared to live in Ital 
Basic contract for twelve months with pos 
sible renewal. C 46 experienced desired 
detailed resume including picture and what 
foreign languages spoken to P-28 1 Aviat 
Week 
Miami, Fla.—Aerodynamicists, Stress Analyst 
and Dr ofteman for 3 desirable positior 
expanding Aeronautic al Engineering Schoo 
Require is & yes aircraft experience 


to $10,000 yerior men unde 


eer 


ound employment ; hour 
eeks paid vacation. Send resume to Robe 
Villiams, Director of Engineering, Em} 
ddle School of Aviation 


POSITIONS WANTED 


| Competent Pilot, age 30 (3000 hrs) Euro- 


pean an merican background nte 
mport and export sales, or any a p 
tion with a future. Speaks fluent Dutch Ge 
man Flemish French PW-2 . \ at 
W eek 
Alr Force contracts can be obtained for a 

experienced Dayton representative 

92, Aviation Week 
Do You Have a challenging opportunity for a 
top engineering executive wit ; ea 
broad experience in the electronics i 
missile and major R & D programs wit 
phasis on system concepts I am 
n making a change to a position wher 
operating responsibilities are delegat e d: 
where personal ability as a lecturer ar r 
level salesmanship will be utilized nd ar 
asset to the job. PW-2821 Aviation Week 
Airline Pilot. Fly your plane anywhere in 
world while on Oct. vacation. ATR, Fl. Na 
Lic Exp. S. America, Europe, Africa 
2839, Aviation Week 


inspector Mechanic—-20 years aircraft expe- 
rience overhaul, modifications, maintenance 
repairs Airline, A&E. PW-2834 Aviatior 
Week 


Overseas—Pilot voquires post outside U.S.A.. 
hope permanency. 10 years’ experience bus 
ness flying, four continents, mostly tropics 
British, 30, married, no children, very adapt 
able. British Altp, flight radio, licenses; dove 
DC-3 ratings, 8,500 hours total. Willing cor 
vert licenses, nationality. Interview Europe 
Skingley, c/o Guild of Air Pilots, London 
England. 

Pilot, ATR written, age 32, family, 4600 
hours, 4 years executive DC-3, Twin-Beech, 
Mallard, desire captain position, state details 
first letter. PW-2860, Aviation Week 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 


. MISSILE GUIDANCE Deli lil icm rw slcr wale). 7-15 NEW CIVIL AVIATION 
0 r SYSTEMS COMPUTER SYSTEMS PRODUCTS 
7 


JET AND TURBO-PROP AIRBORNE FIRE 
ENGINE CONTROLS CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 
Experimental Engineering Product Engineering 
Development Engineering Product Evaluation 
Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS « CHECKERS « LAYOUT MEN 
Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 
WRITE TODAY FOR EMPLOYMENT APPLICATION 
Mr. John F. Heffinger 
Supervisor of Salaried Personne! 
AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin 


Flint 2, Michigan 











OPPORTUNITIES FOR 
Mechanical Engineer CAREER IMPROVEMENT _——_ 


WEIGHT CONTROL 
ENGINEER 


This is your chance to enjoy the ex- 
ceptional professional and personal 
advantages of ao key position at Gen- 
eral Electric's renowned Jet & Rocket 
Engine Center 

1ould include 

years in design 

achined parts 

reratft r naz ine 


aircraft ea 
Cessna’s continuous planned expansion provides greater 
potential for security in your future as an experienced engineer 
Commercial aviation's “New Concept” .. . Business Flying, 
offers new horizons for the engineer at Cessna. A balance of 
military and commercial projects provide diversification 

of assignments and unlimited opportunities for advancement 
and recognition. Join Cessna and grow with Cessna 





STRUCTURES ENGINEERS—Assignments in 

Please send resume in confidence to tr Aircraft component load determination <r Structural preliminary design analysis 
ty Airtrame component stress analysis <r Airframe static test analysis 

Mr. Mark Peters, Dept. M-12 ‘+ Complete in-flight air-load survey programs 


: ‘+ Programming complex and detailed f | 
Stich Meant Bldg. 100 | ‘Og’ ng x Problems for our digital computer 
| For comprehensive information write Professional Placement Supervisor, Department AW 


Aircraft Gas Turbine Division 


| GENERAL @ ELectaic | Cessna AIRCRAFT COMPANY 








Cincinnati 15, Ohio 
; anil ieee 5800 EAST PAWNEE @ WICHITA, KANSAS 
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EMPLOYMENT OPPORTUNITIES 


ee 


IK 


engineers 


CONTROLS 
ENGINEERS 


KEY MEN 


at the 
Small Aircraft 


Engine Dept. of G.E. 


HA 


A most important element of engine design is 
harnessing the power to bring the aircraft 
home safely. This puts a Controls Engineer 

in a key spot. 


Now unique opportunities exist for talented 
men to develop controls for new product line of 
advanced small turboshaft, turboprop and 
turbojet engines. 


In: ENGINE CONTROLS DEVELOPMENT 

SYSTEMS DESIGN: responsibility design and 
systems performance requi 
s—component and test 

COMPONENT DESIGN: design. deve 
cific control components (senscrs 
components, etc.) 

EVALUATION: determir control t 
component and sys tems testing. Correlate 
Evaluate test results. Make recommendation 
sign groups 

ANALYSIS: determine engine control 
systems. Block diagrams. Analyze co 
Provide performance specifications (system 
ponents) 


RELOCATION EXPENSES PAID 


parameter 
ntrol 


Please write in strict confidence to 
Mr. T. S. Woerz (Section 1-B-1) 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @@ ELECTRIC 


1000 Western Avenue, West Lynn, Mass. 


Sl I 








PROJECT ENGINEERS 


Heavy experience in airborne electronics, computers and 


Opportunities in 


FLORIDA 


testing instrumentation required. Send resume to 


Opportunities also available at West Orange, New Jersey, and Silver 


Spring, Maryland. 


VITRO LABORATORIES 
Eglin Air Force Base 
Florida 








$8,500 to $11,500 
$11,500 to $14,000 


il Expense a 


P-2872—Aviation Week 


Classified Adv. Div., P. O. Box 12, New York 36, N. Y. 





NEED ENGINEERS 


Place an “Engineers Wanted” ad- 
vertisement in this EMPLOYMENT 
OPPORTUNITIES 


inexpensive, time saving method of 


section. it’s an 


selecting competent personnel for 
every engineering job in the Avia 
tion industry. The selective circula- 
tion of AVIATION WEEK offers you 
an opportunity to choose the best 
qualified men available throughout 


the industry. 








SPECIAL SERVICES — 


TO THE 


| AVIATION INDUSTRY 











OVERHAUL & 
MAINTENANCE 











Inc. of 
Toledo 
Express 
Airport 


Inc. of 
Florida 
Pompano 

Beach Airport 


Inc. of 
St. Louis 
Lambert 
Field 


Maintenance Conversion Overhaul 


Specialists in 


Lodestar DC 3 Beech 








————— 


PARTS & SUPPLIES 











St. Louls, Mo 


NAVCO ... 22. 


Has Oc. eet and STan'S tor — 
ODESTAR B 


Lambert Field 


Airtrame Bast , » 
Bendix Collin 
P&W Continental Wright “Good oh 











SALES REPRESENTATIVES 








Hi 
GEORGE E.# t fARRISACO.INC. 


SALES—ENGINEERING REPRESENTATIVES 
241 East Douglas Wichita, Kansa 
R nal Offices 
KANSAS CITY rT. WORTH, ST. LOUIS 
DALLAS, CEDAR RAPIDS, DENVER & SEATTLE 





AVIATION WEEK, September 3, 1956 





CLASSIFIED SEARCHLIGHT SECTION ADVERTISING 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATES DISPLAYED 
$2.10 a line, minimum 3 lines To figure advance payment count 5 The advertising rate is $21.00 per inch for all advertising appearing on 
average words as a line. other than co contract basis. Contract rates quoted on request 
BOX NUMBERS count as one line additional in undisplayed ads. AN ADVERTISING INCH is measured % inch vertically on one column, 3 
DISCOUNT OF 10% if full payment is made in advance for four con- columns—30 inches—to a page. 
secutive insertions of undisplayed ads. Closing dote is 11 days before issue date, subject to space limitations 


Send new ads to Classified Advertising Div., Aviction Week, P. O. Box 12, New York 36, N. Y 











WORLD'S FOREMOST After eight months of negotiation, Remmert-Werner has bought seven DC3 from DHY 


; Turkish State Airlines, and has brought them to their conversion centers in St. Louis 
L Oo D E 4 T A R Toledo, McBride, and Pompano Beach, for complete overhaul and modification int 
SERVICE CENTER private executive aircraft. A & E mechanics spent several months in Ankara disassem 
bling, crating, and moving the planes by cart, truck, and train (35 car loads), 


Istanbul, where they were shipped by freighter verseas to Mobile, then y barge uj 


Inspection | Radar ra the Mississippi River. They had been unused by DHY since purchase from the USAF, 


eTCHELIL Tila ias % and are the last of the low time DC3-C47s (from one t six thousand hours total) 


instrumentation | Engine Change Each will undergo two to three months of rebuilding, with installation of modern engines 
Modification | Exteriors and electronic equipment, and will be delivered on a production schedule of one per 


Radio month. with a new ship guarantee on the airframe. and an 800 hour uarantee on the 
} 


be com 


Overhaul 


engines As they are staggered im various stages of construction ome may 
ple ted with many custom specihcations desired by their individual purchasers including 


choice of Bendix or Collins executive radio, and choice of engines Super 92, Pratt & 


LEAR Whitney R1830 75, 92, 94 R2000 Wright R1&20 56. 72 et Als available to or 


AIRCRAFT ENGINEERING DIVISION der are such modern improvements as automat pilot, X or C Band radar, extra Bendix 

Sente Meaice Airsort sta Meaice. Califarate Collins, Sperry, A.R.C., Wilcox, radio and electronics, Skydrol hydraulic fluid, lightweight 
Builders of the Incomparable Leorstors landing gear doors, retractable or faired tail wheel. speci al cowlin lon ranqe uter 

wing tanks, 26900 manual, additional picture windows, special interiors, et 

The DC3 is a proven all-weather ship, “the world ost experienced airplane”, and 


is still the most generally practical and efhcient large executive aircraft available t 


$50 000 day, unsurpassed and unreplaced by later design It has unquesti ned dependability 
, 


with long range, high chock to chock speed, big capacity, bis cabin, small urport ability 
- or more offered for substantial inter- unequalled flexibility, top performance and handling characteristics, for economical main 
est in established business serving avia- 


: : tenance and operating costs lower than those of many smaller planes. It makes the 
tion industry. Electronics; instruments; ac 


cessory and component manufacturing, average business trp a matter of two or three comfortable hours of omy onvenient 


etc. Young advertising executive, Ivy undisturbed privacy, with plenty of accommodations for extra passengers or baggage 

League graduate, ex Naval Aviator Com- Drop a line to Remmert-Werner today for an interesting history of this ubiquitous cam 

mercial Pilot offers full-time services in th 
wl 


sales and management paigner, many fascinating anecdotes about its remarkable many sided civilian 


military, commercial, and private careers 


BO-2798, 
) Presently available are two executive DC3's which are available for immediate delivery 


with customer's choice of Collins or Bendix radio. and choice of engines. Both have 


been completely disassembled and overhauled, and carry a new ship guarantee on the 





airframe, and an 800 hour guarantee on the engines. One, N50F, is a deluxe DC3 which 
HELICOPTER 1s today's tastest and quietest, with lightweight landing gear doors, retractable tail wheel 
Hiller—Model UH-12B, Very low air- flush loops, and many other improvements. Further details may be had from Remmert 

frame and engine time. Werner, Inc., Lambert Field, St. Louis, Missouri 
Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 




















FOR SALE “Take a Heading for Reading” 
for the BEST MAINTENANCE # OVERHAUL * MODIFICATION © INSTALLATION 


LOCKHEED LODESTAR | | sensi siren READING AVIATION,SERVICR INC | 


Low time airframe, executive 


interior, excellent radio. COLLINS RA ay 4 ° DME 


BENDIX age 
Contact: P. H. Carney, P. O. SPERRY AIRWAYS MINC. AUTOMATIC PILOTS 


Drawer 12247, Ft. Worth, Texas LEAR Pwont GENESEE 730! NAVIGATION AND 


ARC COMMUNICATION SYSTEMS 
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SEARCHLIGHT SECTION 











@CORPORATION 


WRIGHT—P &W 


ENGINES & PARTS 


7139 Vineland Avenue, 


North Hollywood, California 
POplar 5-6202 


STanley 7-8374 


Grumman Mallard 
SERIAL J-29 
Now in overhaul—can be finished 
to your colors and specifications. 


Airframe total time: 2300 hours 
Airframe time SOH: Zero hours 


Engine time SOH: 50 hours 
Sale or lease terms on request 


WILLIAM C. WOLD ASSOCIATES 


551 Fifth Avenue, New York 17, N. Y. 
Cable: BILLWOLD Tel: Murray Hill 7-2050 








FOR SALE LOCKHEED L-10 


P& W Sol} 40 Ene nes less than 500 H nce 
New Airline Int ‘ La atory-- Radio vir HF 
ADF 9% Seats & ls fo (12 Passengers) 
Individual Air Vent = ‘Fans Extra Engine and 
Spa Available 
CALIFORNIA CENTRAL AIRLINES 
HANGAR No. 3 Lockheed Air Terminal 
Burbonk, California 








JET ENGINES 
Westinghouse Type—J-30-20 
FOR SALE At 


TEXAS AVIATION MATERIAL 
3930 Cedar Springs Dallas 19, Texas 














DOUGLAS C-54-E 


3600 GALLON FUEL SYSTEM 
73,000 LB. GROSS TAKE OFF WEIGHT 


CARGO DOOR & CARGO FLOOR 


CASH SALE or WILL FINANCE 
ZERO TIME 


AIRFRAME ~ R2000-7M2 ENGINES ~ PROPELLERS - 
COMPONENTS - COMPLETE AIRLINE RADIO & INSTRUMENTS 


15 DAY DELIVERY 


ALSO ZERO TIME R2000-7M2 ENGINE & BUILDUP 
DIRECT SALE BY OWNER 


WIRE - 


Ps-2753 


~ WRITE 


Immediate Delivery 
We stock, overhaul, and install 
WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Lovis, Mo 








SPARKPLUGS WANTED 


Surplus or used aircraft wo RT wanted. Highest 
prices paid for R.B. 19R, 48582, 5/2. 5/3, 5/4, 5/5. 
23K, 27-R, 23, 21282, tee wf R.P. 438; ie “4. ak’ 
L.8. 48; A.C. 181, 281 19-2R, 14-1R; R.C 
pt R2-14-R: R-2i4; ane v 3; 59082, 61382 638", 


RADIO & ELECTRONICS SURPLUS 
13933-9 Brush St. Detroit 3, Mich 








AIRCRAFT PRODUCTS 
WANTED FOR MANUFACTURE 


Will buy ovtright—Prints; Tooling; Parts; 

Etc., also Corporate Setup 

A-N proprietary items especially wanted. 
COLLINS AIRCRAFT CORPORATION 

1711 W. Florence Ave. Inglewood, California 














FOR SALE 
Beechcraft D18S $38,500.00 


Hydromatic propellers 
Collins radio & ARC course director 
Five-place cabin (beige & tan) 
De-icer boots 
Hi-intensity nav. lights 
Grimes rotating beacons 


Executive Aircraft Service, Inc. 


P. O. Box 7307, Dallas 9, Texas 
Telephone: FAirdole-2675 








Deal Directly 
with Owner 


HANGARS 


U.S. Novy type. 
120° clear span 
by 200° depth 

Doors 120’x28" 


All Steel Excellent 


if you are cons 
tion of a hangar of this size. 


- TRADE-AYER COMPANY 
Linden Airport Linden, WN. 3. 
Hunter 6-7690 


AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, !70's, 
170’s, Aero Commanders, Twin Navions, 
Twin . ete. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 














WANTED 


CONVAIR 240 or 340 


Send Complete information and Price to— 


W-2308, Aviation Week 
1125 W. 6th St., Los Ane les 17, Calif 
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F. J. Eberte, Business Mer 


EMPLOYMENT OPPORTUNITIES 
SPECIAL SERVICES TO THE INDUSTRY 
BUSINESS OPPORTUNITIES 

Offered 


PLANES-EQUIPMENT 
Used or Surplus New 
For Sale 


WANTED 
Planes- Equipment 


Stop Surface Corrosion FAST and ECONOMICALLY 
with CEE-BEE’s Cleaning and Brightening Method 


You can eliminate costly 
aircraft skin replacement caused 
by surface corrosion with 
CEE-BEE’s 1-2-3 cleaning and 
brightening materials. 

The CEE-BEE method is fast 
and economical — minimizes 

man hours required on the job 
and “out-of-service” 
of equipment — provides a 

longer lasting clean surface, free 
from corrosion causing oil, 
smoke and exhaust stains and 
traffic film. And with 

CEE-BEE, extra polishing 
retains hi-lustre longer. 


time 


Write for free brochure, 


CEE-BEE CHEMICAL CO., INC. 
9620 East CeeBee Drive 
Downey, California 
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LETTERS 





Thanks From ARDC 


In behalf of all of us at the Air Research 
nd Development Command I want to es 
staff our sincere ap- 
idation for the out 
job you have done on the recent 
lition of AviaTION WEEK. 
sult of your extraordinar 
ny expectations. I am 
nefits will be greater 
hing than I anticipated 
the comments I have 
impact of this edition will be felt 
| for a long time 
to De 
ind ir understanding of the 
of air research and development 


s to you and 
, 


your 
ommel 
} 


ation an 
standing 
ARDC 
effort 
onvinced 
and 
Judg 


wad 
received so 


even 


complimented for your 


ing such an exhaustive 
of ARDC’s 

nvey this expression of apprecia 
AVIATION 


report 
ictivities 

nany members of 
: , , ' 
leadership, 
long to 
prot 


iff who mader youl 
rked so hard and 
the ARDC edition a 
wuthoritative and valuable 
Tuomas S. Power 
Lieutenant General 
Commander 


tor so 
most 


volume. 


USAF 


Research Mission 
ARDC issue of AviaATION WEEK 
I when I 


on my desk is morning 


uur staff 


; 


ou and \ 
on the excellent imentation of 
\RDC activities. The chapter on the Air 
lor Office of Scientific Research ver 
early presents the mission of this organiza 
m, and will be most helpful in publicizing 
part in the overall Air Force research 
ind development program 
H. F. Grecory 
Brigadier General, 
Commander 


From Industry: Bible 


Your ARDC 1 masterpiece. The 
vital information which you have assembled 
on all phases of ARDC activities is concise 
ind yet written in sufficient detail to be of 
inestimable value to our company. 

We have worked vcry closely with 
\RDC for the past 12 years on navigation 
ids, counter-measures, and coordinated on 
guided missile activities, but there is much 
comprehensive documentation 
serve as a Bible for our engineer 
ing activities and enable 1 better 
job for the Pentagon in our research and de 
velopment contracts with the various mili 
tary agencies 

You and your staff deserve real credit for 
providing the aviation industry with a 
superb tool to increase our collective effec 
research and development 


USAF 


suc Is 


which will 
us to do 


tiveness in the 
fields. 

Piease accept the gratitude of Gilfillan for 
issembling so much helpful information in 
such an authoritative and usable form. 

Leonarp Davin CALLAHAN 
Vice President 
Gilfillan Bros. Inc. 


Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
iddress letters to the Editor, Aviation 
Week, 330 W. 42 St.. New York 36, 
N. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 


Navy Sends Praise 


Burke has ask n to t 


Admiral VI 
copy of 


note of thanks to you 
Aviation Week's Au 
velopment Command ed 

} 1 fice 
ellent portra 
ARDC 
11 editions it ser 


ill of us inter 
: 


kindly left at his 

This is an ex 
work being done by 
AVIATION WEEK'S sp 

1 fine reference DOOK 
sted in aviation 1 long time subscriber 
to AviaTION Week, I 


wailable 


keep t sp 
K C} the p* 


k for read 


il editions , 
reference, replacing them ear with the 
ew edition 


WALTER CoORNNELI 


Lieutenant Colonel, U. S. Marine Corps 


Comprehensive Report 
ARDC 


Sincere ongratulatio1 the 


edition of Aviation Week, the most com 


ns ind factua 
ibout the Air | 


tt 


pre i¢ 


with you 
not only b 
ARDC mi 
’ i in enlightening 
to observe the dogged thorough 
with 


expe»nence 
ssion il 


staff tackled this tre 


i 


ness and prof 
which vou and your 


npeten < 
mendous job 

For a mg time » come, AVIATION 
Week's ARDC edition | ser is an 
invaluable rcl fo our own 
personnel, to our c rs and to the 
many thousands he itribute, direct] 
or indirectly, to the pr rvation of our 
ierial suprema 


ruide 


4 


Outstanding in every resp us volume 
is a credit to you, to the staff of Aviation 
WEEK and to the McGraw-Hill Publishing 
Co 

\. A. ARNiYS 
Colonel, US AF 
Director of Information 


The Arnold Story 


The article by Bob Cushman in vour Air 
Research and Development issue concerning 
the Arnold Engineering Development 
Center is perhaps the best ever written 
about this Center 

I'he novel approach, a chronological ac- 
count of an industry customer's stay at the 
Center, was a very effective way to tell 
our story 

I am sure that this article will be of dis- 
tinct service to members of the air- 
craft and engine industry. It reliably informs 


Service 


many 


them of the services and laboratory capa 
bilities available to them here. 

The story will help AEDC to carry out 
better its a development center 
designed to serve 


mission as 
industry and the armed 
SCTVICCS 

Although many of our engineers a 


magazine, | like a 


story t 


scribers to your woulc 


opportunity to gi this 
every employe at the Center 


ippreci ite your 


a COPS ot 


Thus, we would perm 
sion to reprint several thousand copies ft 
our own wus 

Jack Suea 

Special Assistant to Managing Direct 

Aro, Inc 


Tull ihe ma, 


On President’s Desk 


Che ARDC 


nd most 


Tenn 


edition of Aviation W1 
valuable 1S C I h 


yn to use it the 
I shall keep it on my desk 
erence for all da 


and Development Com 


ha O i 
ved, 
rere ta concerning 
mand 
Iherefor lease I i ngrat 
tions for the r efforts i 
ringi to vour subscribers such a wealth 
of valuable information 
You and your staff deserve the 
tion of the entire trade 
Orren L. Jones, President 
Engineering Sales & Service ¢ 
1518 ~ Street Northw t 
Washington 5, D. ¢ 


WADC Interest 


( I lopment ¢ 
f Aviation Week, dated 6 Au 
gust 1956, generated great interest in tl 
laboratory 
The art ‘ on ARDC md its var 
Centers were concise, extremely informativ 
and furnished considerable, detailed data not 
otherwise available 
©. O. Srp 
Chief, Electrochemical & 
S\« tion 
Protective Processes Branch 
Materials Laboratory 
Directorate ot Rese irch 
Wright Air Development Center 


r) 
rig 


Applauds 100% IFR 


In reference to Captain Leo Kriloff’s let 
AVIATION WEEK 


nh 


apprec la 


Corrosx 


ter in the July 30 issue of 
(p. 102): 

I salute 
to call a spade 
tired of dodging 

The answer to the present emergency i 
100% IFR 

It may slow a few people down, but why 
should they hurry if they're going to die on 
the way? , 


vou Captain for having the guts 


1 spade. I, too, am a litt 


WituiaM Penn CoLemMan, JR 
Chief Aviation Pilot, USN 
Operations Department 
NAAS 


Beeville, Texas 
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Compare LEACH before you buy 


Test any Leach relay against any compar ible rela 
market. You'll learn in vour own laboratory why the 
r ait , missile and avionic industries have learn 

Your own tests will prove Leach label when they're looking for 
—— @ Resistance to greater shock and vibrat 
why so many critical buyers © Dependability at higher temperatures 
7 1. ® Space saving design 
@ Outstanding reliability 


specify Leach relays _ ,, 


on Leach when system re liability is vital and components 


at's why you find designers depending more 


» must not fail! 


— 
4 \ 


/ 


Y 
| 


a 
~} > \>- 


pod 











Screw terminals Potted leads Solde 


Leach’s family of relays... offering the important advantages emphasized above 


LEACH CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BLVD., LOS ANGELES 3, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 





WESTERN DiVISIC 
Howthorne, California 


i 





EASTERN DIVISION 
Westbury, L.!., New York 


000001956 A.D. 


7 His weapon—Chance Vought’s supersonic inter- 


ceptor—while infinitely more complex, it must 


be just as reliable as his forebearer’s sword. 


Westbury, |.1., New ~ 
- 


Sub-systems such as this Servo- 
mechanisms, inc., Angle of Attock 
and Mach computer do their part in 
assuring thet American Military Air- 
craft mointain their leadership in 
pater Sit volley, 











